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<110> Hermanson, Gary J. 

<120> Codon-Optimized Polynucleotide-Based Vaccines 
Against Bacillus anthracis Infection 

<130> 1530.0460002 

<150> US 60/409,307 
<151> 2002-09-10 

<150> US 60/419,089 
<151> 2002-10-18 

<160> 76 

<170> Patentln version 3.1 

<210> 1 

<211> 1788 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic coding region for Human TPA/B . anthracis 
antigen fusion protein 

<220> 

<221> CDS 

<222> (13) . . (1779) 

<223> 

<400> 1 

gatatcgcca cc atg gat gca atg aag aga ggg etc tgc tgt gtg ctg ctg 51 
Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu 
1 5 ~ 10 



ctg tgt gga gca gtc ttc gtt teg ccc age age get ggg cca act gtg 



99 



-2- 

Leu Cys Gly Ala Val Phe Val Ser Pro Ser Ser Ala Gly Pro Thr Val 
15 " 20 25 

ccc gac aga gac aat gat gga ate cct gat agt eta gag gtt gag gga 14 7 

Pro Asp Arg Asp Asn Asp Gly lie Pro Asp Ser Leu Glu Val Glu Gly 
30 35 40 45 

tac acg gta gat gtc aag aac aaa agg act ttt etc teg cct tgg ate 195 
Tyr Thr Val Asp Val Lys Asn Lys Arg Thr Phe Leu Ser Pro Trp lie 
50 55 60 

tea aat ate cat gag aag aag ggg ctt acc aag tac aag tec tec ccc 243 
Ser Asn He His Glu Lys Lys Gly Leu Thr Lys Tyr Lys Ser Ser Pro 
65 70 75 

gag aag tgg tct acc get tec gat cca tat age gat ttc gag aag gtc 2 91 

Glu Lys Trp Ser Thr Ala Ser Asp Pro Tyr Ser Asp Phe Glu Lys Val 
80 85 90 

aca ggc egg ate gat aaa aat gtg tct cca gag get aga cac ccc ctg 339 
Thr Gly Arg He Asp Lys Asn Val Ser Pro Glu Ala Arg His Pro Leu 
95 100 105 

gta gca gee tac ccg att gta cac gtg gac atg gag aac ate att eta 387 
Val Ala Ala Tyr Pro He Val His Val Asp Met Glu Asn He He Leu 
110 115 120 125 

age aaa aac gag gac cag tec aca caa aac act gac tec gag acc cgc 435 
Ser Lys Asn Glu Asp Gin Ser Thr Gin Asn Thr Asp Ser Glu Thr Arg 
130 135 140 

acc ata tct aaa aac acc agt act tea agg acc cac acc tct gaa gtg 483 
Thr He Ser Lys Asn Thr Ser Thr Ser Arg Thr His Thr Ser Glu Val 
145 150 155 

cac ggc aat gcg gaa gtc cat gca teg ttt ttc gat att ggt ggc tec 531 
His Gly Asn Ala Glu Val His Ala Ser Phe Phe Asp He Gly Gly Ser 
160 165 170 

gtg tea gee ggc ttt age aat age aac tec teg acg gtt gee att gac 579 
Val Ser Ala Gly Phe Ser Asn Ser Asn Ser Ser Thr Val Ala He Asp 
175 180 185 

cac tea ctg tea tta gca ggt gag agg act tgg get gaa act atg ggt 627 
His Ser Leu Ser Leu Ala Gly Glu Arg Thr Trp Ala Glu Thr Met Gly 
190 195 200 205 

ctg aat acc gec gat acg gec egg etc aac gca aat att egg tac gtc 675 
Leu Asn Thr Ala Asp Thr Ala Arg Leu Asn Ala Asn He Arg Tyr Val 
210 215 220 

aac aca ggg act get cct ata tat aac gtg ctg cct acg aca agt ctt 723 
Asn Thr Gly Thr Ala Pro He Tyr Asn Val Leu Pro Thr Thr Ser Leu 
225 230 235 

gtc ctg ggc aaa aat cag acc etc gca acc att aag gca aag gaa aat 771 
Val Leu Gly Lys Asn Gin Thr Leu Ala Thr He Lys Ala Lys Glu Asn 
240 245 250 

cag ctg age cag ate etc gee cct aac aac tat tat cca tec aaa aat 819 
Gin Leu Ser Gin He Leu Ala Pro Asn Asn Tyr Tyr Pro Ser Lys Asn 
255 260 265 
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tta gcc ccc ata gcc ctg aac gcc cag gac gac ttt tec tct acc ccc 867 

Leu Ala Pro lie Ala Leu Asn Ala Gin Asp Asp Phe Ser Ser Thr Pro 

270 275 280 285 

ata act atg aat tac aat cag ttc ctg gag ctg gaa aag acg aag cag 915 

lie Thr Met Asn Tyr Asn Gin Phe Leu Glu Leu Glu Lys Thr Lys Gin 
290 295 300 

ctg aga eta gac acc gat cag gtg tat gga aac ata gcg aca tat aac 963 

Leu Arg Leu Asp Thr Asp Gin Val Tyr Gly Asn He Ala Thr Tyr Asn 
305 310 315 

ttt gag aac ggc cgc gtg cgc gtc gac act ggg tea aac tgg tct gaa 1011 

Phe Glu Asn Gly Arg Val Arg Val Asp Thr Gly Ser Asn Trp Ser Glu 
320 325 330 

gtt ctg ccg caa att caa gag aca acc gcc aga att ate ttt aat ggg 1059 

Val Leu Pro Gin He Gin Glu Thr Thr Ala Arg He He Phe Asn Gly 
335 340 345 

aag gac ttg aac ctt gtc gaa cgt aga att gcc gcc gtg aac ccc agt 1107 

Lys Asp Leu Asn Leu Val Glu Arg Arg He Ala Ala Val Asn Pro Ser 

350 355 360 365 

gat cca etc gag acg act aaa ccg gat atg aca ctg aaa gag get ctg 1155 

Asp Pro Leu Glu Thr Thr Lys Pro Asp Met Thr Leu Lys Glu Ala Leu 
370 375 380 

aag att gcc ttc gga ttc aac gaa cct aat ggc aat ttg cag tat cag 1203 

Lys He Ala Phe Gly Phe Asn Glu Pro Asn Gly Asn Leu Gin Tyr Gin 
385 390 395 

ggg aaa gac ate aca gag ttt gat ttc aat ttc gat cag cag act tec 1251 

Gly Lys Asp He Thr Glu Phe Asp Phe Asn Phe Asp Gin Gin Thr Ser 
400 405 410 

caa aat ate aaa aat cag ttg gca gag ctg aat gcc acc aat ate tac 1299 

Gin Asn He Lys Asn Gin Leu Ala Glu Leu Asn Ala Thr Asn He Tyr 
415 420 425 

acg gtt etc gat aaa ate aaa ctt aac gcc aag atg aac ata ttg att 1347 

Thr Val Leu Asp Lys He Lys Leu Asn Ala Lys Met Asn He Leu He 

430 435 440 445 

cga gac aaa cgc ttc cac tac gac cgc aac aat ata gcc gta ggc get 13 95 

Arg Asp Lys Arg Phe His Tyr Asp Arg Asn Asn He Ala Val Gly Ala 
450 455 460 

gat gag tct gtc gtc aag gag get cat agg gaa gtt ate aac age agt 144 3 

Asp Glu Ser Val Val Lys Glu Ala His Arg Glu Val He Asn Ser Ser 
465 470 475 

act gaa ggg ctg tta ctt aat ate gac aag gac att egg aag ate ctg 1491 

Thr Glu Gly Leu Leu Leu Asn He Asp Lys Asp He Arg Lys He Leu 
480 485 490 

tec ggg tat ate gtg gag ate gag gat acc gag ggc ctg aag gaa gtc 153 9 

Ser Gly Tyr He Val Glu He Glu Asp Thr Glu Gly Leu Lys Glu Val 
495 500 505 

att aac gac cgc tat gat atg ctg aac att tec age tta cga cag gac 1587 

He Asn Asp Arg Tyr Asp Met Leu Asn He Ser Ser Leu Arg Gin Asp 
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510 515 520 525 

ggt aag aca ttt att gac ttt aaa aag tat aac gac aag eta ccc ctg 163 5 

Gly Lys Thr Phe lie Asp Phe Lys Lys Tyr Asn Asp Lys Leu Pro Leu 
530 * 535 540 

tac att tec aac cca aat tac aaa gtt aat gtg tat get gta ace aag 1683 
Tyr lie Ser Asn Pro Asn Tyr Lys Val Asn Val Tyr Ala Val Thr Lys 
545 550 555 

gag aac aca ate ate aat cca age gag aac ggc gat ace age aca aat 1731 
Glu Asn Thr lie He Asn Pro Ser Glu Asn Gly Asp Thr Ser Thr Asn 
560 565 570 

gga ate aaa aag ate ctt ata ttt agt aaa aaa ggc tac gag ate ggt 1779 
Gly He Lys Lys He Leu He Phe Ser Lys Lys Gly Tyr Glu He Gly 
575 580 585 

tgaggatcc 178 8 

<210> 2 
<211> 589 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Human TPA/ B. anthracis antigen fusion protein 
<400> 2 

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly 
15 10 15 

Ala Val Phe Val Ser Pro Ser Ser Ala Gly Pro Thr Val Pro Asp Arg 
20 25 30 

Asp Asn Asp Gly He Pro Asp Ser Leu Glu Val Glu Gly Tyr Thr Val 
35 40 45 

Asp Val Lys Asn Lys Arg Thr Phe Leu Ser Pro Trp He Ser Asn He 
50 55 60 

His Glu Lys Lys Gly Leu Thr Lys Tyr Lys Ser Ser Pro Glu Lys Trp 
65 70 75 80 

Ser Thr Ala Ser Asp Pro Tyr Ser Asp Phe Glu Lys Val Thr Gly Arg 
85 90 95 



He Asp Lys Asn Val Ser Pro Glu Ala Arg His Pro Leu Val Ala Ala 
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100 105 110 



Tyr Pro He Val His Val Asp Met Glu Asn He He Leu Ser Lys Asn 
115 120 125 



Glu Asp Gin Ser Thr Gin Asn Thr Asp Ser Glu Thr Arg Thr He Ser 
130 135 140 



Lys Asn Thr Ser Thr Ser Arg Thr His Thr Ser Glu Val His Gly Asn 
145 150 155 160 



Ala Glu Val His Ala Ser Phe Phe Asp He Gly Gly Ser Val Ser Ala 
165 170 175 



Gly Phe Ser Asn Ser Asn Ser Ser Thr Val Ala He Asp His Ser Leu 
180 185 190 



Ser Leu Ala Gly Glu Arg Thr Trp Ala Glu Thr Met Gly Leu Asn Thr 
195 200 205 



Ala Asp Thr Ala Arg Leu Asn Ala Asn He Arg Tyr Val Asn Thr Gly 
210 215 220 



Thr Ala Pro He Tyr Asn Val Leu Pro Thr Thr Ser Leu Val Leu Gly 
225 230 235 240 



Lys Asn Gin Thr Leu Ala Thr He Lys Ala Lys Glu Asn Gin Leu Ser 
245 ' 250 255 



Gin He Leu Ala Pro Asn Asn Tyr Tyr Pro Ser Lys Asn Leu Ala Pro 
260 265 270 



He Ala Leu Asn Ala Gin Asp Asp Phe Ser Ser Thr Pro He Thr Met 
275 280 285 



Asn Tyr Asn Gin Phe Leu Glu Leu Glu Lys Thr Lys Gin Leu Arg Leu 
290 295 300 



Asp Thr Asp Gin Val Tyr Gly Asn He Ala Thr Tyr Asn Phe Glu Asn 
305 310 315 320 



Gly Arg Val Arg Val Asp Thr Gly Ser Asn Trp Ser Glu Val Leu Pro 
325 330 335 



Gin He Gin Glu Thr Thr Ala Arg He He Phe Asn Gly Lys Asp Leu 
340 345 350 



-6- 



Asn Leu Val Glu Arg Arg lie Ala Ala Val Asn Pro Ser Asp Pro Leu 
355 ~ 360 365 



Glu Thr Thr Lys Pro Asp Met Thr Leu Lys Glu Ala Leu Lys lie Ala 
370 375 380 



Phe Gly Phe Asn Glu Pro Asn Gly Asn Leu Gin Tyr Gin Gly Lys Asp 
385 390 395 400 



lie Thr Glu Phe Asp Phe Asn Phe Asp Gin Gin Thr Ser Gin Asn lie 
405 410 415 



Lys Asn Gin Leu Ala Glu Leu Asn Ala Thr Asn lie Tyr Thr Val Leu 
420 425 430 



Asp Lys lie Lys Leu Asn Ala Lys Met Asn He Leu He Arg Asp Lys 
435 440 445 



Arg Phe His Tyr Asp Arg Asn Asn He Ala Val Gly Ala Asp Glu Ser 
450 455 460 



Val Val Lys Glu Ala His Arg Glu Val He Asn Ser Ser Thr Glu Gly 
465 470 475 480 



Leu Leu Leu Asn He Asp Lys Asp He Arg Lys He Leu Ser Gly Tyr 
485 490 495 



He Val Glu He Glu Asp Thr Glu Gly Leu Lys Glu Val He Asn Asp 
500 505 510 



Arg Tyr Asp Met Leu Asn He Ser Ser Leu Arg Gin Asp Gly Lys Thr 
515 520 525 



Phe He Asp Phe Lys Lys Tyr Asn Asp Lys Leu Pro Leu Tyr He Ser 
530 535 540 



Asn Pro Asn Tyr Lys Val Asn Val Tyr Ala Val Thr Lys Glu Asn Thr 
545 550 555 560 



He He Asn Pro Ser Glu Asn Gly Asp Thr Ser Thr Asn Gly He Lys 
565 570 575 



Lys He Leu He Phe Ser Lys Lys Gly Tyr Glu He Gly 
580 " 585 



<210> 3 
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<211> 4235 

<212> DNA 

<213> Bacillus anthracis 
<220> 

<221> CDS 

<222> (1804) . . (4098) 
<223> 



<400> 3 
aagcttctgt 


cattcgtaaa 


tttcaaatag 


aacgtaaatt 


tagacttctc 


atcattaaaa 


60 


atgaaaaatc 


ttatcttttt 


gattctattg 


tatattttta 


ttaaggtgtt 


taatagttag 


120 


aaaagacagt 


tgatgctatt 


actccagata 


aaatatagct 


aaccataaat 


ttattaaaga 


180 


aaccttgttg 


ttctaaataa 


tgattttgtg 


gattccggaa 


tagatactgg 


tgagttagct 


240 


ctaattttat 


agtgatttaa 


ctaacaattt 


ataaagcagc 


ataattcaaa 


ttttttaatt 


300 


gatttttcct 


gaagcatagt 


ataaaagagt 


caaggtcttc 


tagacttgac 


tcttggaatc 


360 


attaggaatt 


aacaatatat 


ataatgcgct 


agacagaatc 


aaattaaatg 


caaaaatgaa 


420 


tattttagta 


agagatccat 


atcattatga 


taataacggt 


aatattgtag 


gggttgatga 


480 


ttcatattta 


aaaaacgcat 


ataagcaaat 


acttaattgg 


tcaagcgatg 


gagtttcttt 


540 


aaatctagat 


gaagatgtaa 


atcaagcact 


atctggatat 


atgcttcaaa 


taaaaaaacc 


600 


ttcaaaccac 


ctaacaaaca 


gcccagttac 


aattacatta 


gcaggcaagg 


acagtggtgt 


660 


tggagaattg 


tatagagtat 


tatcagatgg 


agcaggattc 


ctggatttca 


ataagtttga 


720 


tgaaaattgg 


cgatcattag 


tagatcctgg 


tgatgatgtt 


tatgtgtatg 


ctgttactaa 


780 


agaagatttt 


aatgcagtta 


ctcgagatga 


aaatggtaat 


atagcgaata 


aattaaaaaa 


840 


caccttagtt 


ttatcgggta 


aaataaaaga 


aataaacata 


aaaactacaa 


atattaatat 


900 


atttgtagtt 


tttatgttta 


ttatatacct 


cctattttat 


attattagta 


gcacagtttt 


960 


tgcaaatcat 


gtaattgtat 


acttatctat 


gtagaggtat 


cacaacttat 


gaatagtgta 


1020 


ttttattgaa 


cgttggttag 


cttggacagt 


tgtatggata 


tgcatacttt 


ataacgtata 


1080 


aaatttcacg 


caccacaata 


aaactaattt 


aacaaaaaca 


aaaacacacc 


taagatcatt 


1140 


cagttctttt 


aataaggagc 


tgcccaccaa 


gctaaaccta 


aataatcttt 


gtttcacata 


1200 


aggttttttt 


ctaaatatac 


agtgtaagtt 


attgtgaatt 


taaccagtat 


atattaaaaa 


1260 


tgttttatgt 


taacaaatta 


aattgtaaaa 


cccctcttaa 


gcatagttaa 


gaggggtagg 


1320 
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ttttaaattt tttgttgaaa ttagaaaaaa taataaaaaa acaaacctat tttctttcag 1380 

gttgtttttg ggttacaaaa caaaaagaaa acatgtttca aggtacaata attatggttc 1440 

tttagctttc tgtaaaacag ccttaatagt tggatttatg actattaaag ttagtataca 1500 

gcatacacaa tctattgaag gatatttata atgcaattcc ctaaaaatag ttttgtataa 1560 

ccagttcttt tatccgaact gatacacgta ttttagcata atttttaatg tatcttcaaa 1620 

aacagcttct gtgtcctttt ctattaaaca tataaattct tttttatgtt atatatttat 1680 

aaaagttctg tttaaaaagc caaaaataaa taattatctc tttttattta tattatattg 1740 

aaactaaagt ttattaattt caatataata taaatttaat tttatacaaa aaggagaacg 1800 

tat atg aaa aaa cga aaa gtg tta ata cca tta atg gca ttg tct acg 1848 
Met Lys Lys Arg Lys Val Leu He Pro Leu Met Ala Leu Ser Thr 
15 10 15 

ata tta gtt tea age aca ggt aat tta gag gtg att cag gca gaa gtt 1896 
He Leu Val Ser Ser Thr Gly Asn Leu Glu Val He Gin Ala Glu Val 
20 25 30 

aaa cag gag aac egg tta tta aat gaa tea gaa tea agt tec cag ggg 1944 
Lys Gin Glu Asn Arg Leu Leu Asn Glu Ser Glu Ser Ser Ser Gin Gly 
35 40 45 

tta eta gga tac tat ttt agt gat ttg aat ttt caa gca ccc atg gtg 1992 
Leu Leu Gly Tyr Tyr Phe Ser Asp Leu Asn Phe Gin Ala Pro Met Val 
50 55 60 

gtt acc tct tct act aca ggg gat tta tct att cct agt tct gag tta 2040 
Val Thr Ser Ser Thr Thr Gly Asp Leu Ser He Pro Ser Ser Glu Leu 
65 70 75 

gaa aat att cca teg gaa aac caa tat ttt caa tct get att tgg tea 2088 
Glu Asn He Pro Ser Glu Asn Gin Tyr Phe Gin Ser Ala He Trp Ser 
80 85 90 95 

gga ttt ate aaa gtt aag aag agt gat gaa tat aca ttt get act tec 2136 
Gly Phe He Lys Val Lys Lys Ser Asp Glu Tyr Thr Phe Ala Thr Ser 
100 105 110 

get gat aat cat gta aca atg tgg gta gat gac caa gaa gtg att aat 2184 
Ala Asp Asn His Val Thr Met Trp Val Asp Asp Gin Glu Val He Asn 
115 120 125 

aaa get tct aat tct aac aaa ate aga tta gaa aaa gga aga tta tat 2232 
Lys Ala Ser Asn Ser Asn Lys lie Arg Leu Glu Lys Gly Arg Leu Tyr 
130 135 140 

caa ata aaa att caa tat caa cga gaa aat cct act gaa aaa gga ttg 22 80 

Gin He Lys He Gin Tyr Gin Arg Glu Asn Pro Thr Glu Lys Gly Leu 
145 150 155 

gat ttc aag ttg tac tgg acc gat tct caa aat aaa aaa gaa gtg att 2328 
Asp Phe Lys Leu Tyr Trp Thr Asp Ser Gin Asn Lys Lys Glu Val He 
160 165 170 175 

tct agt gat aac tta caa ttg cca gaa tta aaa caa aaa tct teg aac 2376 
Ser Ser Asp Asn Leu Gin Leu Pro Glu Leu Lys Gin Lys Ser Ser Asn 



180 185 190 

tea aga aaa aag cga agt aca agt get gga cct acg gtt cca gac cgt 24 24 

Ser Arg Lys Lys Arg Ser Thr Ser Ala Gly Pro Thr Val Pro Asp Arg 
195 200 205 

gac aat gat gga ate cct gat tea tta gag gta gaa gga tat acg gtt 24 72 

Asp Asn Asp Gly lie Pro Asp Ser Leu Glu Val Glu Gly Tyr Thr Val 
210 215 220 

gat gtc aaa aat aaa aga act ttt ctt tea cca tgg att tct aat att 2520 
Asp Val Lys Asn Lys Arg Thr Phe Leu Ser Pro Trp lie Ser Asn lie 
225 230 235 

cat gaa aag aaa gga tta ace aaa tat aaa tea tct cct gaa aaa tgg 2568 
His Glu Lys Lys Gly Leu Thr Lys Tyr Lys Ser Ser Pro Glu Lys Trp 
240 245 250 ' 255 

age acg get tct gat ccg tac agt gat ttc gaa aag gtt aca gga egg 2616 
Ser Thr Ala Ser Asp Pro Tyr Ser Asp Phe Glu Lys Val Thr Gly Arg 
260 265 ^ 270 

att gat aag aat gta tea cca gag gca aga cac ccc ctt gtg gca get 2664 
He Asp Lys Asn Val Ser Pro Glu Ala Arg His Pro Leu Val Ala Ala 
275 280 285 

tat ccg att gta cat gta gat atg gag aat att att etc tea aaa aat 2712 
Tyr Pro He Val His Val Asp Met Glu Asn He He Leu Ser Lys Asn 
290 295 300 

gag gat caa tec aca cag aat act gat agt gaa acg aga aca ata agt 2760 
Glu Asp Gin Ser Thr Gin Asn Thr Asp Ser Glu Thr Arg Thr He Ser 
305 310 315 

aaa aat act tct aca agt agg aca cat act agt gaa gta cat gga aat 2808 
Lys Asn Thr Ser Thr Ser Arg Thr His Thr Ser Glu Val His Gly Asn 
320 325 330 335 

gca gaa gtg cat gcg teg ttc ttt gat att ggt ggg agt gta tct gca 2856 
Ala Glu Val His Ala Ser Phe Phe Asp He Gly Gly Ser Val Ser Ala 
340 345 350 

gga ttt agt aat teg aat tea agt acg gtc gca att gat cat tea eta 2904 
Gly Phe Ser Asn Ser Asn Ser Ser Thr Val Ala He Asp His Ser Leu 
355 360 - 365 

tct eta gca ggg gaa aga act tgg get gaa aca atg ggt tta aat ace 2 952 

Ser Leu Ala Gly Glu Arg Thr Trp Ala Glu Thr Met Gly Leu Asn Thr 
370 375 380 

get gat aca gca aga tta aat gee aat att aga tat gta aat act ggg 3000 
Ala Asp Thr Ala Arg Leu Asn Ala Asn He Arg Tyr Val Asn Thr Gly 
385 390 395 

acg get cca ate tac aac gtg tta cca acg act teg tta gtg tta gga 3048 
Thr Ala Pro He Tyr Asn Val Leu Pro Thr Thr Ser Leu Val Leu Gly 
400 405 410 415 

aaa aat caa aca etc gcg aca att aaa get aag gaa aac caa tta agt 3096 
Lys Asn Gin Thr Leu Ala Thr He Lys Ala Lys Glu Asn Gin Leu Ser 
420 425 430 
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caa ata ctt gca cct aat aat tat tat cct tct aaa aac ttg gcg cca 3144 
Gin lie Leu Ala Pro Asn Asn Tyr Tyr Pro Ser Lys Asn Leu Ala Pro 
435 440 445 

ate gca tta aat gca caa gac gat ttc agt tct act cca att aca atg 3192 
lie Ala Leu Asn Ala Gin Asp Asp Phe Ser Ser Thr Pro lie Thr Met 
450 455 460 

aat tac aat caa ttt ctt gag tta gaa aaa acg aaa caa tta aga tta 3240 
Asn Tyr Asn Gin Phe Leu Glu Leu Glu Lys Thr Lys Gin Leu Arg Leu 
465 470 475 

gat acg gat caa gta tat ggg aat ata gca aca tac aat ttt gaa aat 3288 
Asp Thr Asp Gin Val Tyr Gly Asn lie Ala Thr Tyr Asn Phe Glu Asn 
480 485 490 495 

gga aga gtg agg gtg gat aca ggc teg aac tgg agt gaa gtg tta ccg 33 3 6 

Gly Arg Val Arg Val Asp Thr Gly Ser Asn Trp Ser Glu Val Leu Pro 
500 505 510 

caa att caa gaa aca act gca cgt ate att ttt aat gga aaa gat tta 33 84 

Gin lie Gin Glu Thr Thr Ala Arg lie lie Phe Asn Gly Lys Asp Leu 
515 520 525 

aat ctg gta gaa agg egg ata gcg gcg gtt aat cct agt gat cca tta 3432 
Asn Leu Val Glu Arg Arg lie Ala Ala Val Asn Pro Ser Asp Pro Leu 
530 535 540 

gaa acg act aaa ccg gat atg aca tta aaa gaa gee ctt aaa ata gca 3480 
Glu Thr Thr Lys Pro Asp Met Thr Leu Lys Glu Ala Leu Lys lie Ala 
545 550 555 

ttt gga ttt aac gaa ccg aat gga aac tta caa tat caa ggg aaa gac 3528 
Phe Gly Phe Asn Glu Pro Asn Gly Asn Leu Gin Tyr Gin Gly Lys Asp 
560 565 570 575 

ata ace gaa ttt gat ttt aat ttc gat caa caa aca tct caa aat ate 3576 
lie Thr Glu Phe Asp Phe Asn Phe Asp Gin Gin Thr Ser Gin Asn lie 
580 585 590 

aag aat cag tta gcg gaa tta aac gca act aac ata tat act gta tta 3624 
Lys Asn Gin Leu Ala Glu Leu Asn Ala Thr Asn lie Tyr Thr Val Leu 
595 600 605 

gat aaa ate aaa tta aat gca aaa atg aat att tta ata aga gat aaa 3672 
Asp Lys lie Lys Leu Asn Ala Lys Met Asn lie Leu lie Arg Asp Lys 
610 615 620 

cgt ttt cat tat gat aga aat aac ata gca gtt ggg gcg gat gag tea 3 720 

Arg Phe His Tyr Asp Arg Asn Asn lie Ala Val Gly Ala Asp Glu Ser 
625 630 635 

gta gtt aag gag get cat aga gaa gta att aat teg tea aca gag gga 3768 
Val Val Lys Glu Ala His Arg Glu Val lie Asn Ser Ser Thr Glu Gly 
640 645 650 655 

tta ttg tta aat att gat aag gat ata aga aaa ata tta tea ggt tat 3816 
Leu Leu Leu Asn lie Asp Lys Asp lie Arg Lys lie Leu Ser Gly Tyr 
660 665 670 

att gta gaa att gaa gat act gaa ggg ctt aaa gaa gtt ata aat gac 3864 
lie Val Glu lie Glu Asp Thr Glu Gly Leu Lys Glu Val lie Asn Asp 
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675 680 685 

aga tat gat atg ttg aat att tct agt tta egg caa gat gga aaa aca 3912 
Arg Tyr Asp Met Leu Asn lie Ser Ser Leu Arg Gin Asp Gly Lys Thr 
690 695 700 

ttt ata gat ttt aaa aaa tat aat gat aaa tta ccg tta tat ata agt 3960 
Phe lie Asp Phe Lys Lys Tyr Asn Asp Lys Leu Pro Leu Tyr lie Ser 
705 ~ ~ ' 710 715 

aat ccc aat tat aag gta aat gta tat get gtt act aaa gaa aac act 4008 
Asn Pro Asn Tyr Lys Val Asn Val Tyr Ala Val Thr Lys Glu Asn Thr 
720 725 730 735 

att att aat cct agt gag aat ggg gat act agt acc aac ggg ate aag 4056 
lie lie Asn Pro Ser Glu Asn Gly Asp Thr Ser Thr Asn Gly lie Lys 
74 0 745 750 

aaa att tta ate ttt tct aaa aaa ggc tat gag ata gga taa 4 098 

Lys lie Leu lie Phe Ser Lys Lys Gly Tyr Glu lie Gly 
755 ~ 760 

ggtaattcta ggtgattttt aaattatcta aaaaacagta aaattaaaac atactctttt 4158 

tgtaagaaat acaaggagag tatgttttaa acagtaatct aaatcatcat aatcctttga 4218 

gattgtttgt aggatcc 4235 

<210> 4 

<211> 764 

<212> PRT 

<213> Bacillus anthracis 



<400> 4 

Met Lys Lys Arg Lys Val Leu lie Pro Leu Met Ala Leu Ser Thr lie 
15 10 15 



Leu Val Ser Ser Thr Gly Asn Leu Glu Val lie Gin Ala Glu Val Lys 
20 25 30 



Gin Glu Asn Arg Leu Leu Asn Glu Ser Glu Ser Ser Ser Gin Gly Leu 
35 40 45 



Leu Gly Tyr Tyr Phe Ser Asp Leu Asn Phe Gin Ala Pro Met Val Val 
50 55 60 



Thr Ser Ser Thr Thr Gly Asp Leu Ser lie Pro Ser Ser Glu Leu Glu 
65 70 75 80 



Asn He Pro Ser Glu Asn Gin Tyr Phe Gin Ser Ala He Trp Ser Gly 
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85 90 95 



Phe lie Lys Val Lys Lys Ser Asp Glu Tyr Thr Phe Ala Thr Ser Ala 
100 105 110 



Asp Asn His Val Thr Met Trp Val Asp Asp Gin Glu Val lie Asn Lys 
115 * 120 125 



Ala Ser Asn Ser Asn Lys lie Arg Leu Glu Lys Gly Arg Leu Tyr Gin 
130 135 140 



lie Lys lie Gin Tyr Gin Arg Glu Asn Pro Thr Glu Lys Gly Leu Asp 
145 150 155 160 



Phe Lys Leu Tyr Trp Thr Asp Ser Gin Asn Lys Lys Glu Val lie Ser 
165 170 175 



Ser Asp Asn Leu Gin Leu Pro Glu Leu Lys Gin Lys Ser Ser Asn Ser 
180 185 190 



Arg Lys Lys Arg Ser Thr Ser Ala Gly Pro Thr Val Pro Asp Arg Asp 
195 200 205 



Asn Asp Gly lie Pro Asp Ser Leu Glu Val Glu Gly Tyr Thr Val Asp 
210 215 220 



Val Lys Asn Lys Arg Thr Phe Leu Ser Pro Trp lie Ser Asn lie His 
225 230 235 240 



Glu Lys Lys Gly Leu Thr Lys Tyr Lys Ser Ser Pro Glu Lys Trp Ser 
245 250 255 



Thr Ala Ser Asp Pro Tyr Ser Asp Phe Glu Lys Val Thr Gly Arg lie 
260 265 270 



Asp Lys Asn Val Ser Pro Glu Ala Arg His Pro Leu Val Ala Ala Tyr 
2 75 2 80 2 85 



Pro lie Val His Val Asp Met Glu Asn lie lie Leu Ser Lys Asn Glu 
290 295 300 



Asp Gin Ser Thr Gin Asn Thr Asp Ser Glu Thr Arg Thr lie Ser Lys 
305 310 315 ~ 320 



Asn Thr Ser Thr Ser Arg Thr His Thr Ser Glu Val His Gly Asn Ala 
325 330 ' 335 
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Glu Val His Ala Ser Phe Phe Asp He Gly Gly Ser Val Ser Ala Gly 
340 345 35Q 

Phe Ser Asn Ser Asn Ser Ser Thr Val Ala lie Asp His Ser Leu Ser 
355 360 365 

Leu Ala Gly Glu Arg Thr Trp Ala Glu Thr Met Gly Leu Asn Thr Ala 
370 375 380 



Asp Thr Ala Arg Leu Asn Ala Asn He Arg Tyr Val Asn Thr Gly Thr 
385 390 395 400 

Ala Pro He Tyr Asn Val Leu Pro Thr Thr Ser Leu Val Leu Gly Lys 
405 410 415 

Asn Gin Thr Leu Ala Thr He Lys Ala Lys Glu Asn Gin Leu Ser Gin 
420 425 430 

He Leu Ala Pro Asn Asn Tyr Tyr Pro Ser Lys Asn Leu Ala Pro He 
435 440 445 

Ala Leu Asn Ala Gin Asp Asp Phe Ser Ser Thr Pro He Thr Met Asn 
ili3V 455 460 

Tyr Asn Gin Phe Leu Glu Leu Glu Lys Thr Lys Gin Leu Arg Leu Asp 

470 47c . 

4/b 480 

Thr Asp Gin Val Tyr Gly Asn He Ala Thr Tyr Asn Phe Glu Asn Gly 
485 490 495 

Arg Val Arg Val Asp Thr Gly Ser Asn Trp Ser Glu Val Leu Pro Gin 
500 - 505 510 



He Gin Glu Thr Thr Ala Arg He He Phe Asn Gly Lys Asp Leu Asn 
515 520 525 

Leu val Glu Arg Arg He Ala Ala Val Asn Pro Ser Asp Pro Leu Glu 



535 



540 



Thr Thr Lys Pro Asp Met Thr Leu Lys Glu Ala Leu Lys He Ala Phe 

550 555 560 



Gly Phe Asn Glu Pro Asn Gly Asn Leu Gin Tyr Gin Gly Lys Asp He 

565 570 5?5 

Thr Glu Phe Asp Phe Asn Phe Asp Gin Gin Thr Ser Gin Asn He Lys 

580 585 



590 
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Asn Gin Leu Ala Glu Leu Asn Ala Thr Asn lie Tyr Thr Val Leu Asp 
595 600 605 



Lys lie Lys Leu Asn Ala Lys Met Asn lie Leu lie Arg Asp Lys Arg 
610 615 620 



Phe His Tyr Asp Arg Asn Asn lie Ala Val Gly Ala Asp Glu Ser Val 
625 630 635 640 



Val Lys Glu Ala His Arg Glu Val lie Asn Ser Ser Thr Glu Gly Leu 
645 650 655 



Leu Leu Asn lie Asp Lys Asp lie Arg Lys lie Leu Ser Gly Tyr lie 
660 665 670 



Val Glu lie Glu Asp Thr Glu Gly Leu Lys Glu Val lie Asn Asp Arg 
675 680 685 



Tyr Asp Met Leu Asn He Ser Ser Leu Arg Gin Asp Gly Lys Thr Phe 
690 695 700 



He Asp Phe Lys Lys Tyr Asn Asp Lys Leu Pro Leu Tyr He Ser Asn 
705 710 715 720 



Pro Asn Tyr Lys Val Asn Val Tyr Ala Val Thr Lys Glu Asn Thr He 
725 730 735 



He Asn Pro Ser Glu Asn Gly Asp Thr Ser Thr Asn Gly He Lys Lys 
740 745 750 



He Leu He Phe Ser Lys Lys Gly Tyr Glu He Gly 
755 760 



<210> 5 

<211> 1782 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic coding region for Human TPA/synthetic 
antigen fusion protein 



<220> 
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<221> CDS 

<222> (13) . . (1773) 

<223> 



<400> 5 

gatatcgcca cc atg gat gca atg aag aga ggg etc tgc tgt gtg ctg ctg 51 
Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu 
1 5 10 

ctg tgt gga gca gtc ttc gtt teg ccc age age get ggg cca act gtg 99 
Leu Cys Gly Ala Val Phe Val Ser Pro Ser Ser Ala Gly Pro Thr Val 
15 20 25 

ccc gac aga gac aat gat gga ate cct gat agt eta gag gtt gag gga 147 
Pro Asp Arg Asp Asn Asp Gly lie Pro Asp Ser Leu Glu Val Glu Gly 
30 " 35 40 45 

tac acg gta gat gtc aag aac aaa agg act ttt etc teg cct tgg ate 195 
Tyr Thr Val Asp Val Lys Asn Lys Arg Thr Phe Leu Ser Pro Trp lie 
50 55 60 

tea aat ate cat gag aag aag ggg ctt acc aag tac aag tec tec ccc 243 
Ser Asn He His Glu Lys Lys Gly Leu Thr Lys Tyr Lys Ser Ser Pro 
65 70 * * 75 

gag aag tgg tct acc get tec gat cca tat age gat ttc gag aag gtc 291 
Glu Lys Trp Ser Thr Ala Ser Asp Pro Tyr Ser Asp Phe Glu Lys Val 
80 85 90 

aca ggc egg ate gat aaa aat gtg tct cca gag get aga cac ccc ctg 339 
Thr Gly Arg He Asp Lys Asn Val Ser Pro Glu Ala Arg His Pro Leu 
95 100 105 

gta gca gee tac ccg att gta cac gtg gac atg gag aac ate att eta 3 87 

Val Ala Ala Tyr Pro He Val His Val Asp Met Glu Asn He He Leu 
110 115 120 125 

age aaa aac gag gac cag tec aca caa aac act gac tec gag acc cgc 435 
Ser Lys Asn Glu Asp Gin Ser Thr Gin Asn Thr Asp Ser Glu Thr Arg 
130 135 140 

acc ata tct aaa aac acc agt act tea agg acc cac acc tct gaa gtg 483 
Thr He Ser Lys Asn Thr Ser Thr Ser Arg Thr His Thr Ser Glu Val 
145 150 155 

cac ggc aat gcg gaa gtc cat gca teg gat att ggt ggc tec gtg tea 531 
His Gly Asn Ala Glu Val His Ala Ser Asp He Gly Gly Ser Val Ser 
160 165 170 

gee ggc ttt age aat age aac tec teg acg gtt gec att gac cac tea 579 
Ala Gly Phe Ser Asn Ser Asn Ser Ser Thr Val Ala He Asp His Ser 
175 180 185 

ctg tea tta gca ggt gag agg act tgg get gaa act atg ggt ctg aat 62 7 

Leu Ser Leu Ala Gly Glu Arg Thr Trp Ala Glu Thr Met Gly Leu Asn 
190 195 200 205 



acc gee gat acg gee egg etc aac gca aat att egg tac gtc aac aca 



675 
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Thr Ala Asp Thr Ala Arg Leu Asn Ala Asn lie Arg Tyr Val Asn Thr 
210 215 220 

ggg act get cct ata tat aac gtg ctg cct acg aca agt ctt gtc ctg 723 
Gly Thr Ala Pro lie Tyr Asn Val Leu Pro Thr Thr Ser Leu Val Leu 
225 230 235 

ggc aaa aat cag acc etc gca acc att aag gca aag gaa aat cag ctg 771 
Gly Lys Asn Gin Thr Leu Ala Thr lie Lys Ala Lys Glu Asn Gin Leu 
240 245 250 

age cag ate etc gec cct aac aac tat tat cca tec aaa aat tta gec 819 
Ser Gin lie Leu Ala Pro Asn Asn Tyr Tyr Pro Ser Lys Asn Leu Ala 
255 260 265 

ccc ata gec ctg aac gec cag gac gac ttt tec tct acc ccc ata act 867 
Pro lie Ala Leu Asn Ala Gin Asp Asp Phe Ser Ser Thr Pro lie Thr 
270 275 280 285 

atg aat tac aat cag ttc ctg gag ctg gaa aag acg aag cag ctg aga 915 
Met Asn Tyr Asn Gin Phe Leu Glu Leu Glu Lys Thr Lys Gin Leu Arg 
290 295 300 

eta gac acc gat cag gtg tat gga aac ata gcg aca tat aac ttt gag 963 
Leu Asp Thr Asp Gin Val Tyr Gly Asn lie Ala Thr Tyr Asn Phe Glu 
305 310 315 

aac ggc cgc gtg cgc gtc gac act ggg tea aac tgg tct gaa gtt ctg 1011 
Asn Gly Arg Val Arg Val Asp Thr Gly Ser Asn Trp Ser Glu Val Leu 
320 325 330 

ccg caa att caa gag aca acc gec aga att ate ttt aat ggg aag gac 1059 
Pro Gin He Gin Glu Thr Thr Ala Arg He He Phe Asn Gly Lys Asp 
335 340 345 

ttg aac ctt gtc gaa cgt aga att gec gec gtg aac ccc agt gat cca 1107 
Leu Asn Leu Val Glu Arg Arg He Ala Ala Val Asn Pro Ser Asp Pro 
350 355 360 365 

etc gag acg act aaa ccg gat atg aca ctg aaa gag get ctg aag att 1155 
Leu Glu Thr Thr Lys Pro Asp Met Thr Leu Lys Glu Ala Leu Lys He 
370 375 380 

gee ttc gga ttc aac gaa cct aat ggc aat ttg cag tat cag ggg aaa 1203 
Ala Phe Gly Phe Asn Glu Pro Asn Gly Asn Leu Gin Tyr Gin Gly Lys 
3 85 3 90 3 95 

gac ate aca gag ttt gat ttc aat ttc gat cag cag act tec caa aat 1251 
Asp He Thr Glu Phe Asp Phe Asn Phe Asp Gin Gin Thr Ser Gin Asn 
400 405 410 

ate aaa aat cag ttg gca gag ctg aat gee acc aat ate tac acg gtt 12 99 

He Lys Asn Gin Leu Ala Glu Leu Asn Ala Thr Asn He Tyr Thr Val 
415 420 425 

etc gat aaa ate aaa ctt aac gee aag atg aac ata ttg att cga gac 1347 
Leu Asp Lys He Lys Leu Asn Ala Lys Met Asn He Leu He Arg Asp 
430 435 440 445 

aaa cgc ttc cac tac gac cgc aac aat ata gec gta ggc get gat gag 13 95 

Lys Arg Phe His Tyr Asp Arg Asn Asn He Ala Val Gly Ala Asp Glu 
450 455 460 
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tct gtc gtc aag gag get cat agg gaa gtt ate aac age agt act gaa 144 3 

Ser Val Val Lys Glu Ala His Arg Glu Val He Asn Ser Ser Thr Glu 
465 470 475 

ggg ctg tta ctt aat ate gac aag gac att egg aag ate ctg tec ggg 1491 
Gly Leu Leu Leu Asn He Asp Lys Asp He Arg Lys He Leu Ser Gly 
480 485 490 

tat ate gtg gag ate gag gat acc gag ggc ctg aag gaa gtc att aac 153 9 

Tyr He Val Glu He Glu Asp Thr Glu Gly Leu Lys Glu Val He Asn 
495 500 505 

gac cgc tat gat atg ctg aac att tec age tta cga cag gac ggt aag 1587 
Asp Arg Tyr Asp Met Leu Asn He Ser Ser Leu Arg Gin Asp Gly Lys 
510 515 520 525 

aca ttt att gac ttt aaa aag tat aac gac aag eta ccc ctg tac att 1635 
Thr Phe He Asp Phe Lys Lys Tyr Asn Asp Lys Leu Pro Leu Tyr He 
530 535 540 

tec aac cca aat tac aaa gtt aat gtg tat get gta acc aag gag aac 1683 
Ser Asn Pro Asn Tyr Lys Val Asn Val Tyr Ala Val Thr Lys Glu Asn 
545 550 555 

aca ate ate aat cca age gag aac ggc gat acc age aca aat gga ate 1731 
Thr He He Asn Pro Ser Glu Asn Gly Asp Thr Ser Thr Asn Gly He 
560 565 570 

aaa aag ate ctt ata ttt agt aaa aaa ggc tac gag ate ggt tgaggatcc 1782 
Lys Lys He Leu He Phe Ser Lys Lys Gly Tyr Glu He Gly 
575 580 ' ' * 585 

<210> 6 

<211> 587 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Human TPA/ synthetic antigen fusion protein 
<400> 6 

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly 
1 5 10 15 



Ala Val Phe Val Ser Pro Ser Ser Ala Gly Pro Thr Val Pro Asp Arg 
20 25 30 



Asp Asn Asp Gly He Pro Asp Ser Leu Glu Val Glu Gly Tyr Thr Val 
35 40 45 



Asp Val Lys Asn Lys Arg Thr Phe Leu Ser Pro Trp He Ser Asn He 



-18- 



50 55 60 



His Glu Lys Lys Gly Leu Thr Lys Tyr Lys Ser Ser Pro Glu Lys Trp 
65 70 75 80 



Ser Thr Ala Ser Asp Pro Tyr Ser Asp Phe Glu Lys Val Thr Gly Arg 
85 90 95 



lie Asp Lys Asn Val Ser Pro Glu Ala Arg His Pro Leu Val Ala Ala 
100 105 110 



Tyr Pro lie Val His Val Asp Met Glu Asn lie lie Leu Ser Lys Asn 
115 120 125 



Glu Asp Gin Ser Thr Gin Asn Thr Asp Ser Glu Thr Arg Thr lie Ser 
130 135 140 



Lys Asn Thr Ser Thr Ser Arg Thr His Thr Ser Glu Val His Gly Asn 
145 150 155 ^ 160 



Ala Glu Val His Ala Ser Asp lie Gly Gly Ser Val Ser Ala Gly Phe 
165 170 175 



Ser Asn Ser Asn Ser Ser Thr Val Ala lie Asp His Ser Leu Ser Leu 
180 185 190 



Ala Gly Glu Arg Thr Trp Ala Glu Thr Met Gly Leu Asn Thr Ala Asp 
195 200 205 



Thr Ala Arg Leu Asn Ala Asn lie Arg Tyr Val Asn Thr Gly Thr Ala 
210 215 220 



Pro lie Tyr Asn Val Leu Pro Thr Thr Ser Leu Val Leu Gly Lys Asn 
225 230 235 * ' 240 



Gin Thr Leu Ala Thr lie Lys Ala Lys Glu Asn Gin Leu Ser Gin lie 
245 ~ 250 255 



Leu Ala Pro Asn Asn Tyr Tyr Pro Ser Lys Asn Leu Ala Pro lie Ala 
260 265 270 



Leu Asn Ala Gin Asp Asp Phe Ser Ser Thr Pro lie Thr Met Asn Tyr 
275 280 285 



Asn Gin Phe Leu Glu Leu Glu Lys Thr Lys Gin Leu Arg Leu Asp Thr 
290 295 300 



-19- 



Asp Gin Val Tyr Gly Asn lie Ala Thr Tyr Asn Phe Glu Asn Gly Arg 
305 310 315 320 

Val Arg Val Asp Thr Gly Ser Asn Trp Ser Glu Val Leu Pro Gin He 
325 330 33 5 

Gin Glu Thr Thr Ala Arg lie lie Phe Asn Gly Lys Asp Leu Asn Leu 
340 345 35Q 

Val Glu Arg Arg lie Ala Ala Val Asn Pro Ser Asp Pro Leu Glu Thr 
355 360 3 6 5 

Thr Lys Pro Asp Met Thr Leu Lys Glu Ala Leu Lys He Ala Phe Gly 

Phe Asn Glu Pro Asn Gly Asn Leu Gin Tyr Gin Gly Lys Asp He Thr 

390 395 ' 40Q 

Glu Phe Asp Phe Asn Phe Asp Gin Gin Thr Ser Gin Asn He Lys Asn 
405 410 415 

Gin Leu Ala Glu Leu Asn Ala Thr Asn He Tyr Thr Val Leu Asp Lys 
420 425 



430 



He Lys Leu Asn Ala Lys Met Asn He Leu He Arg Asp Lys Arg Phe 
43 5 440 445 

His Tyr Asp Arg Asn Asn lie Ala Val Gly Ala Asp Glu Ser Val Val 

Lys Glu Ala His Arg Glu Val He Asn Ser Ser Thr Glu Gly Leu Leu 

470 475 ' 480 

Leu Asn He Asp Lys Asp He Arg Lys He Leu Ser Gly Tyr He Val 



490 



495 



Glu He Glu Asp Thr Glu Gly Leu Lys Glu Val He Asn Asp Arg Tyr 
500 505 ■ 



510 



Asp Met Leu Asn He Ser Ser Leu Arg Gin Asp Gly Lys Thr Phe He 
5 52 0 525 

Asp Phe Lys Lys Tyr Asn Asp Lys Leu Pro Leu Tyr He Ser Asn Pro 
bJ ° 535 540 

Asn Tyr Lys Val Asn Val Tyr Ala Val Thr Lys Glu Asn Thr He He 

550 555 56Q 
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Asn Pro Ser Glu Asn Gly Asp Thr Ser Thr Asn Gly He Lys Lys He 
565 570 575 

Leu He Phe Ser Lys Lys Gly Tyr Glu He Gly 

<210> 7 

<211> 2277 

<212> DMA 

<213> Artificial Sequence 



<220> 

<223> Synthetic coding region for Human TPA/synthetic 
antigen fusion protein 

<220> 

<221> CDS 

<222> (13) . . (2268) 

<223> 



<400> 7 

gatatcgcca cc atg gat gca atg aag aga ggg etc tgc tgt gtg ctg ctg 
Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu 



10 



ctg tgt gga gca gtc ttc gtt teg ccc age gaa gtg aag caa aaa aat 
Leu Cys Gly Ala Val Phe Val Ser Pro sir Slu Val Lys Gin Ilu Asn 
15 20 25 

cga ctt ctg aac gag age gaa agt tea tea cag ggt ctt etc gga tac 
Arg Leu Leu Asn Glu Ser Glu Ser Ser Ser Gin Sly Leu Leu lly Tyr 

35 40 45 

tac ttc agt gac ttg aat ttc caa gca cca atg qtq qta act act * nr . 
Tyr Phe Ser Asp Leu Asn Phe Gin Ala Pro Me? Va! Va? ?hr Ser Ser 
50 55 60 

rhr ?hr 111 iK t" 9 CC ° * 9C tCt gag ttg *ag aac att ccc 

Tnr Thr Gly Asp Leu Ser He Pro Ser Ser Glu Leu Glu Asn He Pro 

65 70 75 

age gaa aat cag tac ttc cag tct get ate tgg tec gga ttc att aaa 
Ser Glu Asn Gin Tyr Phe Gin Ser Ala He Ser lly Se lit Ly? 

85 90 

gtt aaa aag tec gac gaa tat aca ttt get acc teg gcg gat aac cat 
Val Lys Lys Ser Asp Glu Tyr Thr Phe Ala Thr Ser 111 Lp Jsn Ss 



51 



99 



147 



195 



243 



291 



339 



100 105 
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gtg aca atg tgg gtg gac gac cag gaa gtg ate aac aag get tea aac 3 87 

Val Thr Met Trp Val Asp Asp Gin Glu Val lie Asn Lys Ala Ser Asn 
110 115 120 125 

tct aat aaa ate egg etc gag aag ggg agg etc tac cag ate aaa att 435 
Ser Asn Lys lie Arg Leu Glu Lys Gly Arg Leu Tyr Gin lie Lys lie 
130 135 140 

cag tac cag egg gaa aac cct aca gaa aaa gga etc gat ttc aag ctg 4 83 

Gin Tyr Gin Arg Glu Asn Pro Thr Glu Lys Gly Leu Asp Phe Lys Leu 
145 150 155 

tac tgg aca gat age caa aac aag aaa gaa gtt ate age tea gac aat 531 
Tyr Trp Thr Asp Ser Gin Asn Lys Lys Glu Val lie Ser Ser Asp Asn 
160 165 170 

ctg cag tta ccc gag etc aag cag aag agt tct aat aca age get ggg 5 79 

Leu Gin Leu Pro Glu Leu Lys Gin Lys Ser Ser Asn Thr Ser Ala Gly 
175 180 185 

cca act gtg ccc gac aga gac aat gat gga ate cct gat agt eta gag 627 
Pro Thr Val Pro Asp Arg Asp Asn Asp Gly lie Pro Asp Ser Leu Glu 
190 195 200 205 

gtt gag gga tac acg gta gat gtc aag aac aaa agg act ttt etc teg 675 
Val Glu Gly Tyr Thr Val Asp Val Lys Asn Lys Arg Thr Phe Leu Ser 
210 215 220 

cct tgg ate tea aat ate cat gag aag aag ggg ctt acc aag tac aag 72 3 

Pro Trp He Ser Asn He His Glu Lys Lys Gly Leu Thr Lys Tyr Lys 
225 230 235 

tec tec ccc gag aag tgg tct acc get tec gat cca tat age gat ttc 771 
Ser Ser Pro Glu Lys Trp Ser Thr Ala Ser Asp Pro Tyr Ser Asp Phe 
240 245 250 

gag aag gtc aca ggc egg ate gat aaa aat gtg tct cca gag get aga 819 
Glu Lys Val Thr Gly Arg He Asp Lys Asn Val Ser Pro Glu Ala Arg 
255 260 265 

cac ccc ctg gta gca gee tac ccg att gta cac gtg gac atg gag aac 867 
His Pro Leu Val Ala Ala Tyr Pro He Val His Val Asp Met Glu Asn 
270 275 280 285 

ate att eta age aaa aac gag gac cag tec aca caa aac act gac tec 915 
He He Leu Ser Lys Asn Glu Asp Gin Ser Thr Gin Asn Thr Asp Ser 
290 295 300 

gag acc cgc acc ata tct aaa aac acc agt act tea agg acc cac acc 963 
Glu Thr Arg Thr He Ser Lys Asn Thr Ser Thr Ser Arg Thr His Thr 
305 310 " 315 

tct gaa gtg cac ggc aat gcg gaa gtc cat gca teg ttt ttc gat att 1011 
Ser Glu Val His Gly Asn Ala Glu Val His Ala Ser Phe Phe Asp He 
320 325 330 

99t 99 c tec gtg tea gee ggc ttt age aat age aac tec teg acg gtt 1059 
Gly Gly Ser Val Ser Ala Gly Phe Ser Asn Ser Asn Ser Ser Thr Val 
335 340 345 

gec att gac cac tea ctg tea tta gca ggt gag agg act tgg get gaa 1107 
Ala He Asp His Ser Leu Ser Leu Ala Gly Glu Arg Thr Trp Ala Glu 
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350 355 360 365 

act atg ggt ctg aat acc gcc gat acg gcc egg etc aac gca aat att 1155 
Thr Met Gly Leu Asn Thr Ala Asp Thr Ala Arg Leu Asn Ala Asn lie 
370 375 380 

egg tac gtc aac aca ggg act get cct ata tat aac gtg ctg cct acg 12 03 

Arg Tyr Val Asn Thr Gly Thr Ala Pro lie Tyr Asn Val Leu Pro Thr 
385 390 395 

aca agt ctt gtc ctg ggc aaa aat cag acc etc gca acc att aag gca 1251 
Thr Ser Leu Val Leu Gly Lys Asn Gin Thr Leu Ala Thr lie Lys Ala 
400 405 410 

aag gaa aat cag ctg age cag ate etc gcc cct aac aac tat tat cca 12 99 

Lys Glu Asn Gin Leu Ser Gin lie Leu Ala Pro Asn Asn Tyr Tyr Pro 
415 420 425 

tec aaa aat tta gcc ccc ata gcc ctg aac gcc cag gac gac ttt tec 1347 
Ser Lys Asn Leu Ala Pro lie Ala Leu Asn Ala Gin Asp Asp Phe Ser 
430 435 440 445 

tct acc ccc ata act atg aat tac aat cag ttc ctg gag ctg gaa aag 1395 
Ser Thr Pro lie Thr Met Asn Tyr Asn Gin Phe Leu Glu Leu Glu Lys 
450 455 460 

acg aag cag ctg aga eta gac acc gat cag gtg tat gga aac ata gcg 1443 
Thr Lys Gin Leu Arg Leu Asp Thr Asp Gin Val Tyr Gly Asn lie Ala 
465 470 475 

aca tat aac ttt gag aac ggc cgc gtg cgc gtc gac act ggg tea aac 14 91 

Thr Tyr Asn Phe Glu Asn Gly Arg Val Arg Val Asp Thr Gly Ser Asn 
480 485 490 

tgg tct gaa gtt ctg ccg caa att caa gag aca acc gcc aga att ate 1539 
Trp Ser Glu Val Leu Pro Gin lie Gin Glu Thr Thr Ala Arg lie lie 
495 500 505 

ttt aat ggg aag gac ttg aac ctt gtc gaa cgt aga att gcc gcc gtg 1587 
Phe Asn Gly Lys Asp Leu Asn Leu Val Glu Arg Arg lie Ala Ala Val 
510 515 520 525 

aac ccc agt gat cca etc gag acg act aaa ccg gat atg aca ctg aaa 1635 
Asn Pro Ser Asp Pro Leu Glu Thr Thr Lys Pro Asp Met Thr Leu Lys 
530 535 540 

gag get ctg aag att gcc ttc gga ttc aac gaa cct aat ggc aat ttg 1683 
Glu Ala Leu Lys He Ala Phe Gly Phe Asn Glu Pro Asn Gly Asn Leu 
545 550 555 

cag tat cag ggg aaa gac ate aca gag ttt gat ttc aat ttc gat cag 1731 
Gin Tyr Gin Gly Lys Asp He Thr Glu Phe Asp Phe Asn Phe Asp Gin 
560 565 570 

cag act tec caa aat ate aaa aat cag ttg gca gag ctg aat gcc acc 1779 
Gin Thr Ser Gin Asn lie Lys Asn Gin Leu Ala Glu Leu Asn Ala Thr 
575 580 585 

aat ate tac acg gtt etc gat aaa ate aaa ctt aac gcc aag atg aac 1827 
Asn He Tyr Thr Val Leu Asp Lys He Lys Leu Asn Ala Lys Met Asn 
590 595 600 605 
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ata ttg att cga gac aaa cgc ttc cac tac gac cgc aac aat ata gcc 187 5 

lie Leu lie Arg Asp Lys Arg Phe His Tyr Asp Arg Asn Asn lie Ala 

610 615 620 

gta ggc get gat gag tct gtc gtc aag gag get cat agg gaa gtt ate 1923 

Val Gly Ala Asp Glu Ser Val Val Lys Glu Ala His Arg Glu Val lie 

625 630 635 

aac age agt act gaa ggg ctg tta ctt aat ate gac aag gac att egg 1971 

Asn Ser Ser Thr Glu Gly Leu Leu Leu Asn lie Asp Lys Asp lie Arg 

640 645 " 650 

aag ate ctg tec ggg tat ate gtg gag ate gag gat acc gag ggc ctg 2019 

Lys lie Leu Ser Gly Tyr lie Val Glu lie Glu Asp Thr Glu Gly Leu 

655 660 665 

aag gaa gtc att aac gac cgc tat gat atg ctg aac att tec age tta 2067 

Lys Glu Val He Asn Asp Arg Tyr Asp Met Leu Asn He Ser Ser Leu 

670 675 680 685 

cga cag gac ggt aag aca ttt att gac ttt aaa aag tat aac gac aag 2115 

Arg Gin Asp Gly Lys Thr Phe He Asp Phe Lys Lys Tyr Asn Asp Lys 

690 695 700 

eta ccc ctg tac att tec aac cca aat tac aaa gtt aat gtg tat get 2163 

Leu Pro Leu Tyr He Ser Asn Pro Asn Tyr Lys Val Asn Val Tyr Ala 

705 710 715 

gta acc aag gag aac aca ate ate aat cca age gag aac ggc gat acc 2211 

Val Thr Lys Glu Asn Thr He He Asn Pro Ser Glu Asn Gly Asp Thr 

720 725 730 

age aca aat gga ate aaa aag ate ctt ata ttt agt aaa aaa ggc tac 2259 

Ser Thr Asn Gly He Lys Lys He Leu He Phe Ser Lys Lys Gly Tyr 

735 74 0 74 5 

gag ate ggt tgaggatcc 2277 

Glu He Gly 

750 



<210> 8 

<211> 752 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Human TPA/ synthetic antigen fusion protein 
<400> 8 

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly 
1 5 10 15 



Ala Val Phe Val Ser Pro Ser Glu Val Lys Gin Glu Asn Arg Leu Leu 



20 
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25 



30 



Asn Glu Ser Glu Ser Ser Ser Gin Gly Leu Leu Gly Tyr Tyr Phe Ser 
35 40 45 

Asp Leu Asn Phe Gin Ala Pro Met Val Val Thr Ser Ser Thr Thr Glv 
50 55 60 

Asp Leu Ser lie Pro Ser Ser Glu Leu Glu Asn He Pro Ser Glu Asn 
65 70 75 80 

Gin Tyr Phe Gin Ser Ala He Trp Ser Gly Phe lie Lys Val Lys Lys 
85 90 95 

Ser Asp Glu Tyr Thr Phe Ala Thr Ser Ala Asp Asn His Val Thr Met 
100 105 110 

Trp Val Asp Asp Gin Glu Val He Asn Lys Ala Ser Asn Ser Asn Lys 
115 120 125 

He Arg Leu Glu Lys Gly Arg Leu Tyr Gin He Lys He Gin Tyr Gin 
130 135 140 

Arg Glu Asn Pro Thr Glu Lys Gly Leu Asp Phe Lys Leu Tyr Trp Thr 

150 155 ' 160 



Leu 

175 



Asp Ser Gin Asn Lys Lys Glu Val He Ser Ser Asp Asn Leu Gin 
165 170 175 

Pro Glu Leu Lys Gin Lys Ser Ser Asn Thr Ser Ala Gly Pro Thr Val 
180 185 19Q 

Pro Asp Arg Asp Asn Asp Gly He Pro Asp Ser Leu Glu Val Glu Gly 
iyb 200 J 



205 



Tyr Thr Val Asp Val Lys Asn Lys Arg Thr Phe Leu Ser Pro Trp He 
210 215 220 

Ser Asn He His Glu Lys Lys Gly Leu Thr Lys Tyr Lys Ser Ser Pro 

230 23 5 24Q 



Glu Lys Trp Ser Thr Ala Ser Asp Pro Tyr Ser Asp Phe Glu Lys 
245 250 255 



Val 



Thr Gly Arg lie Asp Lys Asn Val Ser Pro Glu Ala Arg His Pro Leu 

270 



260 265 
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Val Ala Ala Tyr Pro lie Val His Val Asp Met Glu Asn lie lie Leu 
275 280 285 



Ser Lys Asn Glu Asp Gin Ser Thr Gin Asn Thr Asp Ser Glu Thr Arg 
290 295 300 



Thr lie Ser Lys Asn Thr Ser Thr Ser Arg Thr His Thr Ser Glu Val 
305 ^ 310 315 320 



His Gly Asn Ala Glu Val His Ala Ser Phe Phe Asp lie Gly Gly Ser 
325 330 335 



Val Ser Ala Gly Phe Ser Asn Ser Asn Ser Ser Thr Val Ala lie Asp 
340 345 350 



His Ser Leu Ser Leu Ala Gly Glu Arg Thr Trp Ala Glu Thr Met Gly 
355 360 365 



Leu Asn Thr Ala Asp Thr Ala Arg Leu Asn Ala Asn lie Arg Tyr Val 
370 375 380 



Asn Thr Gly Thr Ala Pro lie Tyr Asn Val Leu Pro Thr Thr Ser Leu 
385 * 390 395 400 



Val Leu Gly Lys Asn Gin Thr Leu Ala Thr lie Lys Ala Lys Glu Asn 
405 410 415 



Gin Leu Ser Gin lie Leu Ala Pro Asn Asn Tyr Tyr Pro Ser Lys Asn 
420 425 430 



Leu Ala Pro lie Ala Leu Asn Ala Gin Asp Asp Phe Ser Ser Thr Pro 
435 440 445 



lie Thr Met Asn Tyr Asn Gin Phe Leu Glu Leu Glu Lys Thr Lys Gin 
450 455 460 



Leu Arg Leu Asp Thr Asp Gin Val Tyr Gly Asn lie Ala Thr Tyr Asn 
465 470 475 480 



Phe Glu Asn Gly Arg Val Arg Val Asp Thr Gly Ser Asn Trp Ser Glu 
485 490 495 



Val Leu Pro Gin lie Gin Glu Thr Thr Ala Arg lie lie Phe Asn Gly 
500 505 510 



Lys Asp Leu Asn Leu Val Glu Arg Arg lie Ala Ala Val Asn Pro Ser 
515 520 525 



-26- 



Asp Pro Leu Glu Thr Thr Lys Pro Asp Met Thr Leu Lys Glu Ala Leu 
530 535 540 



Lys He Ala Phe Gly Phe Asn Glu Pro Asn Gly Asn Leu Gin Tyr Gin 
545 * 550 555 560 



Gly Lys Asp He Thr Glu Phe Asp Phe Asn Phe Asp Gin Gin Thr Ser 
565 570 575 



Gin Asn lie Lys Asn Gin Leu Ala Glu Leu Asn Ala Thr Asn He Tyr 
580 585 590 



Thr Val Leu Asp Lys He Lys Leu Asn Ala Lys Met Asn He Leu He 
595 600 605 



Arg Asp Lys Arg Phe His Tyr Asp Arg Asn Asn He Ala Val Gly Ala 
610 615 620 



Asp Glu Ser Val Val Lys Glu Ala His Arg Glu Val He Asn Ser Ser 
625 630 635 640 



Thr Glu Gly Leu Leu Leu Asn He Asp Lys Asp He Arg Lys He Leu 
645 650 655 



Ser Gly Tyr He Val Glu He Glu Asp Thr Glu Gly Leu Lys Glu Val 
660 665 670 



He Asn Asp Arg Tyr Asp Met Leu Asn He Ser Ser Leu Arg Gin Asp 
675 680 685 



Gly Lys Thr Phe He Asp Phe Lys Lys Tyr Asn Asp Lys Leu Pro Leu 
690 695 ' 700 



Tyr He Ser Asn Pro Asn Tyr Lys Val Asn Val Tyr Ala Val Thr Lys 
705 710 715 720 



Glu Asn Thr He He Asn Pro Ser Glu Asn Gly Asp Thr Ser Thr Asn 
725 730 735 



Gly He Lys Lys He Leu He Phe Ser Lys Lys Gly Tyr Glu He Gly 
740 745 750 



<210> 9 
<211> 2418 



<212> 



DNA 
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<213> Artificial Sequence 



<220> 

<223> Synthetic coding region for Human TPA/ synthetic 
antigen fusion protein 

<220> 

<221> CDS 

<222> (13) . . (2409) 

<223> 



<400> 9 

gatatcgcca cc atg gat gca atg aag aga ggg etc tgc tgt gtg ctg ctg 51 
Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu 
1 5 10 

ctg tgt gga gca gtc ttc gtt teg ccc age gec ggc ggg cat ggg gac 99 
Leu Cys Gly Ala Val Phe Val Ser Pro Ser Ala Gly Gly His Gly Asp 
15 20 25 

9tt 99^ atg cat gtg aaa gaa aag gag aaa aac aag gac gaa aac aag 147 
Val Gly Met His Val Lys Glu Lys Glu Lys Asn Lys Asp Glu Asn Lys 
30 35 40 45 



cgt aaa gac gaa gaa cgt aat aaa aca cag gag gaa cac tta aag gag 195 
Arg Lys Asp Glu Glu Arg Asn Lys Thr Gin Glu Glu His Leu Lys Glu 
50 55 60 

ate atg aag cac ata gta aag att gag gta aaa ggc gaa gag get gta 243 
lie Met Lys His He Val Lys He Glu Val Lys Gly Glu Glu Ala Val 
65 70 75 

aag aag gag gca gca gaa aaa ctg ttg gag aag gtg cct tct gac gtc 2 91 

Lys Lys Glu Ala Ala Glu Lys Leu Leu Glu Lys Val Pro Ser Asp Val 
80 85 90 

tta gag atg tat aag gec ate ggc ggt aag ate tat ate gtg gac gga 33 9 

Leu Glu Met Tyr Lys Ala He Gly Gly Lys He Tyr He Val Asp Gly 
95 100 105 

gac ate act aaa cac ata tct etc gaa get etc tec gag gac aag aaa 3 87 

Asp He Thr Lys His He Ser Leu Glu Ala Leu Ser Glu Asp Lys Lys 
110 115 120 125 

aag att aaa gac ate tac ggg aag gat gec tta ttg cac gag cac tac 4 35 

Lys He Lys Asp He Tyr Gly Lys Asp Ala Leu Leu His Glu His Tyr 
130 135 140 

gtt tac gca aag gag ggc tat gag ccc gtg etc gtt att cag agt agt 4 83 

Val Tyr Ala Lys Glu Gly Tyr Glu Pro Val Leu Val He Gin Ser Ser 
145 150 155 

gag gac tac gtc gag aat acc gag aaa get ctg aat gtg tat tac gag 531 
Glu Asp Tyr Val Glu Asn Thr Glu Lys Ala Leu Asn Val Tyr Tyr Glu 
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160 165 170 

ate gga aag att ctg tec egg gac ate ctg tec aaa ate aac cag cca 579 
He Gly Lys He Leu Ser Arg Asp He Leu Ser Lys He Asn Gin Pro 
175 * 180 185 

tac cag aaa ttc ctt gat gtt ctt aac aca ate aaa aac gcg tea gat 62 7 

Tyr Gin Lys Phe Leu Asp Val Leu Asn Thr He Lys Asn Ala Ser Asp 
190 195 200 205 

a 9 c 9 ac 999 ca 9 9 at ctt ct 9 ttt: aca aat caa ctc aa 9 9 aa cac ccc 675 
Ser Asp Gly Gin Asp Leu Leu Phe Thr Asn Gin Leu Lys Glu His Pro 
210 215 220 

act gat ttc age gtg gag ttc etc gag cag aat tct aac gaa gtc cag 72 3 

Thr Asp Phe Ser Val Glu Phe Leu Glu Gin Asn Ser Asn Glu Val Gin 
225 230 235 

gag gtg ttc gee aag gca ttt gcg tac tat ate gaa ccc cag cat cgc 771 
Glu Val Phe Ala Lys Ala Phe Ala Tyr Tyr He Glu Pro Gin His Arg 
240 245 250 

gat gtg etc cag ctg tac gec ccg gag gca ttt aac tac atg gac aaa 819 
Asp Val Leu Gin Leu Tyr Ala Pro Glu Ala Phe Asn Tyr Met Asp Lys 
255 260 265 

ttc aat gaa cag gag att aat ctg tct ctg gag gaa ctg aaa gac cag 867 
Phe Asn Glu Gin Glu He Asn Leu Ser Leu Glu Glu Leu Lys Asp Gin 
270 275 280 285 

agg atg etc tec egg tat gaa aag tgg gaa aag ate aaa cag cat tac 915 
Arg Met Leu Ser Arg Tyr Glu Lys Trp Glu Lys He Lys Gin His Tyr 
290 295 ' 300 

cag cat tgg tec gac tec ctg tea gaa gag ggg cgc ggc ctg ttg aaa 963 
Gin His Trp Ser Asp Ser Leu Ser Glu Glu Gly Arg Gly Leu Leu Lys 
305 310 315 

aag ttg cag att ccc ate gag cct aag aaa gat gat ata ata cac tct 1011 
Lys Leu Gin He Pro lie Glu Pro Lys Lys Asp Asp He He His Ser 
320 325 330 

eta age cag gag gag aag gaa etc ctg aag egg ata caa ate gac tea 1059 
Leu Ser Gin Glu Glu Lys Glu Leu Leu Lys Arg He Gin He Asp Ser 
335 340 345 

tec gat ttc ctt age aca gaa gag aag gag ttt eta aaa aaa ctt cag 1107 
Ser Asp Phe Leu Ser Thr Glu Glu Lys Glu Phe Leu Lys Lys Leu Gin 
350 355 360 ' 365 

ata gat att aga gat tea ctg age gag gaa gag aag gag ctg etc aac 1155 
He Asp He Arg Asp Ser Leu Ser Glu Glu Glu Lys Glu Leu Leu Asn 
370 375 380 

cga att caa gtc gat agt teg aac ccc ttg tea gaa aaa gag aag gaa 12 03 

Arg He Gin Val Asp Ser Ser Asn Pro Leu Ser Glu Lys Glu Lys Glu 
385 390 395 



ttc ctg aaa aag ttg aag etc gac ate cag ccg tac gat att aat cag 12 51 

Phe Leu Lys Lys Leu Lys Leu Asp He Gin Pro Tyr Asp He Asn Gin 
400 405 410 
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cgg eta caa gac acc ggc ggt ctg att gat age ccc age ate aac ctt 1299 
Arg Leu Gin Asp Thr Gly Gly Leu lie Asp Ser Pro Ser lie Asn Leu 
415 420 425 

gac gta egg aag caa tat aag cgc gac att caa aat ate gac gee eta 1347 
Asp Val Arg Lys Gin Tyr Lys Arg Asp lie Gin Asn He Asp Ala Leu 
430 435 440 445 

tta cat caa tec ata ggc tec acg eta tac aat aaa ate tat eta tac 1395 
Leu His Gin Ser He Gly Ser Thr Leu Tyr Asn Lys He Tyr Leu Tyr 
450 455 460 

gaa aac atg aat att aac aat etc acc get aca ctg gga gcg gac ctg 1443 
Glu Asn Met Asn He Asn Asn Leu Thr Ala Thr Leu Gly Ala Asp Leu 
465 470 475 

gtc gat agt aca gac aac aca aag ata aac aga ggt att ttc aac gaa 14 91 

Val Asp Ser Thr Asp Asn Thr Lys He Asn Arg Gly He Phe Asn Glu 
480 485 490 

ttc aaa aag aac ttt aag tat teg ate age agt aac tat atg att gtt 1539 
Phe Lys Lys Asn Phe Lys Tyr Ser He Ser Ser Asn Tyr Met He Val 
495 500 505 

gac ate aat gaa egg ccc gca tta gac aat gag agg ttg aag tgg aga 1587 
Asp He Asn Glu Arg Pro Ala Leu Asp Asn Glu Arg Leu Lys Trp Arg 
510 515 520 525 

att caa ctg agt cct gat act agg gee ggc tat ctg gag aac ggg aaa 163 5 

He Gin Leu Ser Pro Asp Thr Arg Ala Gly Tyr Leu Glu Asn Gly Lys 
530 535 540 

ctg ate tta cag cga aac ate ggg ctg gag ate aag gat gtg cag att 1683 
Leu He Leu Gin Arg Asn He Gly Leu Glu He Lys Asp Val Gin He 
545 550 * 555 

ate aag cag age gaa aaa gaa tac att cgc ate gac gec aag gtg gtg 1731 
He Lys Gin Ser Glu Lys Glu Tyr He Arg lie Asp Ala Lys Val Val 
560 565 " 570 

cct aag tea aag ate gat acc aag ate cag gaa get cag etc aac att 1779 
Pro Lys Ser Lys He Asp Thr Lys He Gin Glu Ala Gin Leu Asn He 
575 580 585 

aac cag gag tgg aat aaa get ctt ggt ctg cca aaa tac acc aaa ctt 1827 
Asn Gin Glu Trp Asn Lys Ala Leu Gly Leu Pro Lys Tyr Thr Lys Leu 
590 595 600 605 

ate acc ttt aat gtg cac aac agg tat gee tct aat ate gtc gag tea 1875 
He Thr Phe Asn Val His Asn Arg Tyr Ala Ser Asn He Val Glu Ser 
610 615 620 

gca tac ctg att etc aat gaa tgg aag aac aat att cag tct gac ctg 1923 
Ala Tyr Leu He Leu Asn Glu Trp Lys Asn Asn He Gin Ser Asp Leu 
625 630 635 

ate aag aag gtc acg aat tat ctg gtg gac gga aat ggc aga ttc gtg 1971 
He Lys Lys Val Thr Asn Tyr Leu Val Asp Gly Asn Gly Arg Phe Val 
640 645 650 

ttc acc gac ata act ttg cca aac att gee gag caa tac act cat cag 2019 
Phe Thr Asp He Thr Leu Pro Asn He Ala Glu Gin Tyr Thr His Gin 
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655 



660 



665 



gat gaa att tac gag caa gtc cac tec aaa ggt ctg tat gtt cca gag 2067 

Asp Glu lie Tyr Glu Gin Val His Ser Lys Gly Leu Tyr Val Pro Glu 

670 675 680 685 

tea aga teg att ctg etc cat ggt cca tec aaa ggg gtt gag ctt cga 2115 

Ser Arg Ser lie Leu Leu His Gly Pro Ser Lys Gly Val Glu Leu Arg 

690 695 700 

aac gat tct gag gga ttt ate get gac ttt gga gee get gtg gat gac 2163 

Asn Asp Ser Glu Gly Phe lie Ala Asp Phe Gly Ala Ala Val Asp Asp 

705 710 715 

tac gee gga tac ctg ttg gat aag aat cag tct gat etc gtg aca aat 2211 

Tyr Ala Gly Tyr Leu Leu Asp Lys Asn Gin Ser Asp Leu Val Thr Asn 

720 725 730 

age aaa aaa ttc ata gat att ttc aag gag gaa ggg agt aac ctg act 2259 

Ser Lys Lys Phe lie Asp lie Phe Lys Glu Glu Gly Ser Asn Leu Thr 

735 740 745 

tec tat ggc cgc acg aac gag get gaa ttt ttt gcg gaa gee ttt aga 23 07 

Ser Tyr Gly Arg Thr Asn Glu Ala Glu Phe Phe Ala Glu Ala Phe Arg 

750 755 760 765 

ctt atg cac age acc gac cat get gaa agg ttg aag gtg caa aag aat 2355 

Leu Met His Ser Thr Asp His Ala Glu Arg Leu Lys Val Gin Lys Asn 

770 775 780 

gee cct aaa acc ttc cag ttc ata aat gac cag ate aag ttc ate ate 2403 

Ala Pro Lys Thr Phe Gin Phe lie Asn Asp Gin lie Lys Phe lie lie 

785 790 795 

aac tct tgaggatcc 2418 
Asn Ser 



<210> 10 

<211> 799 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Human TPA/ synthetic antigen fusion protein 

<400> 10 

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly 
1 5 10 15 



Ala Val Phe Val Ser Pro Ser Ala Gly Gly His Gly Asp Val Gly Met 
20 25 30 
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His Val Lys Glu Lys Glu Lys Asn Lys Asp Glu Asn Lys Arg Lys Asp 
35 40 45 



Glu Glu Arg Asn Lys Thr Gin Glu Glu His Leu Lys Glu lie Met Lys 
50 55 60 



His lie Val Lys lie Glu Val Lys Gly Glu Glu Ala Val Lys Lys Glu 
65 70 75 80 



Ala Ala Glu Lys Leu Leu Glu Lys Val Pro Ser Asp Val Leu Glu Met 
85 90 95 



Tyr Lys Ala lie Gly Gly Lys lie Tyr lie Val Asp Gly Asp lie Thr 
100 105 110 



Lys His lie Ser Leu Glu Ala Leu Ser Glu Asp Lys Lys Lys lie Lys 
115 12 0 12 5 



Asp lie Tyr Gly Lys Asp Ala Leu Leu His Glu His Tyr Val Tyr Ala 
13 0 135 140 



Lys Glu Gly Tyr Glu Pro Val Leu Val lie Gin Ser Ser Glu Asp Tyr 
145 150 155 160 



Val Glu Asn Thr Glu Lys Ala Leu Asn Val Tyr Tyr Glu lie Gly Lys 
165 170 ~ 175 



lie Leu Ser Arg Asp lie Leu Ser Lys lie Asn Gin Pro Tyr Gin Lys 
180 185 190 



Phe Leu Asp Val Leu Asn Thr lie Lys Asn Ala Ser Asp Ser Asp Gly 
195 200 205 



Gin Asp Leu Leu Phe Thr Asn Gin Leu Lys Glu His Pro Thr Asp Phe 
210 215 220 



Ser Val Glu Phe Leu Glu Gin Asn Ser Asn Glu Val Gin Glu Val Phe 
225 230 235 240 



Ala Lys Ala Phe Ala Tyr Tyr lie Glu Pro Gin His Arg Asp Val Leu 
245 250 255 



Gin Leu Tyr Ala Pro Glu Ala Phe Asn Tyr Met Asp Lys Phe Asn Glu 
260 265 270 



Gin Glu lie Asn Leu Ser Leu Glu Glu Leu Lys Asp Gin Arg Met Leu 
275 280 285 
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Ser Arg Tyr Glu Lys Trp Glu Lys He Lys Gin His Tyr Gin His Trp 



300 



Ser Asp Ser Leu Ser Glu Glu Gly Arg Gly Leu Leu Lys Lys Leu Gin 



310 



315 



320 



He Pro lie Glu Pro Lys Lys Asp Asp lie He His Ser Leu Ser Gin 



325 



330 



335 



Glu Glu Lys Glu Leu Leu Lys Arg lie Gin lie Asp Ser Ser Asp 



345 



Phe 



350 



Leu Ser Thr Glu Glu Lys Glu Phe Leu Lys Lys Leu Gin He Asp He 
355 360 365 



Arg Asp Ser Leu Ser Glu Glu Glu Lys Glu Leu Leu Asn Arg He Gin 



375 



380 



Val Asp Ser Ser Asn Pro Leu Ser Glu 
385 



h Y s G1 u Lys Glu Phe Leu Lys 
390 395 400 

Lys Leu Lys Leu Asp lie Gin Pro Tyr Asp He Asn Gin Arg Leu Gin 
405 410 415 

Asp Thr Gly Gly Leu He Asp Ser Pro Ser He Asn Leu Asp Val Arg 
420 425 430 

Lys Gin Tyr Lys Arg Asp He Gin Asn He Asp Ala Leu Leu His Gin 

440 - - - 



445 



Ser lie Gly Ser Thr Leu Tyr Asn Lys lie Tyr Leu Tyr Glu 



455 



Asn Met 



460 



Asn He Asn Asn Leu Thr Ala Thr Leu Gly Ala Asp Leu Val Asp Ser 

470 47 5 480 

Thr Asp Asn Thr Lys lie Asn Arg Gly He Phe Asn Glu Phe Lys Lys 
485 4 90 495 

Asn Phe Lys Tyr Ser He Ser Ser Asn Tyr Met lie Val Asp He Asn 

505 510 

Glu Arg Pro Ala Leu Asp Asn Glu Arg Leu Lys Trp Arg He Gin Leu 

520 525 

Ser Pro Asp Thr Arg Ala Gly Tyr Leu Glu Asn Gly Lys Leu lie Leu 
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530 535 540 



Gin Arg Asn lie Gly Leu Glu lie Lys Asp Val Gin lie lie Lys Gin 
545 550 555 560 



Ser Glu Lys Glu Tyr lie Arg He Asp Ala Lys Val Val Pro Lys Ser 
565 570 575 



Lys He Asp Thr Lys lie Gin Glu Ala Gin Leu Asn He Asn Gin Glu 
580 585 590 



Trp Asn Lys Ala Leu Gly Leu Pro Lys Tyr Thr Lys Leu He Thr Phe 
595 600 605 



Asn Val His Asn Arg Tyr Ala Ser Asn He Val Glu Ser Ala Tyr Leu 
610 615 620 



He Leu Asn Glu Trp Lys Asn Asn He Gin Ser Asp Leu He Lys Lys 
625 630 635 640 



Val Thr Asn Tyr Leu Val Asp Gly Asn Gly Arg Phe Val Phe Thr Asp 
645 650 655 



He Thr Leu Pro Asn He Ala Glu Gin Tyr Thr His Gin Asp Glu He 
660 665 670 



Tyr Glu Gin Val His Ser Lys Gly Leu Tyr Val Pro Glu Ser Arg Ser 
675 680 685 



lie Leu Leu His Gly Pro Ser Lys Gly Val Glu Leu Arg Asn Asp Ser 
690 695 700 



Glu Gly Phe He Ala Asp Phe Gly Ala Ala Val Asp Asp Tyr Ala Gly 
705 710 715 720 



Tyr Leu Leu Asp Lys Asn Gin Ser Asp Leu Val Thr Asn Ser Lys Lys 
725 730 735 



Phe He Asp He Phe Lys Glu Glu Gly Ser Asn Leu Thr Ser Tyr Gly 
740 745 750 



Arg Thr Asn Glu Ala Glu Phe Phe Ala Glu Ala Phe Arg Leu Met His 
755 760 765 



Ser Thr Asp His Ala Glu Arg Leu Lys Val Gin Lys Asn Ala Pro Lys 
770 775 780 
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Thr Phe Gin Phe lie Asn Asp Gin lie Lys Phe lie He Asn Ser 
785 790 795 



<210> 11 

<211> 3631 

<212> DNA 

<213> Bacillus anthracis 



<220> 

<221> CDS 

<222> (685) . . (3111) 

<223> 



<400> 11 
gcatcatatg 


gcaattatat 


tcatagcgcg 


ttttttcccg 


ttataaaaga 


taaaaactcg 


60 


aaaacaggaa 


aataatatac 


cttttattct 


atacagcaac 


ctaaatatta 


taatcaactt 


120 


ttccatagaa 


attaatcctt 


ttgttataca 


tctttattcc 


cttaacattg 


tcaaatttca 


180 


gttattcatt 


ctggatagtc 


aataaataga 


ttacggttat 


gttagtattt 


ttttaaaata 


240 


atagtattaa 


atagtggaat 


gcaaatgata 


aatgggcttt 


aaacaaaact 


aatgaaataa 


300 


tctacaaatg 


gaatttctcc 


agttttagat 


taaaccatac 


caaaaaaatc 


acactgtcaa 


360 


gaaaaatgat 


agaatcccta 


cactaattaa 


cataaccaaa 


ttggtagtta 


taggtagaaa 


420 


cttatttatt 


tctataatac 


catgcaaaaa 


acaaactaaa 


tattctgttc 


catactattt 


480 


tagtaaatta 


tttagcaagt 


aaattttggt 


gtataaacaa 


agtttatctt 


aatataaaaa 


540 


attactttac 


ttttatacag 


attaaaatga 


aaaatttttt 


atgacaagaa 


atattgcctt 


600 


taatttatga 


ggaaataagt 


aaaattttct 


acatacttta 


ttttattgtt 


gaaatgttca 


660 


cttataaaaa 


aggagagatt 


aaat atg aat ata aaa aaa gaa ttt 
Met Asn lie Lys Lys Glu Phe 


ata aaa 
He Lys 


711 



1 5 

gta att agt atg tea tgt tta gta aca gca att act ttg agt ggt ccc 75 9 

Val He Ser Met Ser Cys Leu Val Thr Ala He Thr Leu Ser Gly Pro 
10 15 20 25 

gtc ttt ate ccc ctt gta cag ggg gcg ggc ggt cat ggt gat gta ggt 807 
Val Phe He Pro Leu Val Gin Gly Ala Gly Gly His Gly Asp Val Gly 
30 35 " 40 

atg cac gta aaa gag aaa gag aaa aat aaa gat gag aat aag aga aaa 855 
Met His Val Lys Glu Lys Glu Lys Asn Lys Asp Glu Asn Lys Arg Lys 
45 50 55 
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gat gaa gaa cga aat aaa aca cag gaa gag cat tta aag gaa ate atg 903 
Asp Glu Glu Arg Asn Lys Thr Gin Glu Glu His Leu Lys Glu lie Met 
60 65 70 

aaa cac att gta aaa ata gaa gta aaa ggg gag gaa get gtt aaa aaa 951 
Lys His lie Val Lys lie Glu Val Lys Gly Glu Glu Ala Val Lys Lys 
75 80 85 

gag gca gca gaa aag eta ctt gag aaa gta cca tct gat gtt tta gag 999 
Glu Ala Ala Glu Lys Leu Leu Glu Lys Val Pro Ser Asp Val Leu Glu 
90 95 100 105 

atg tat aaa gca att gga gga aag ata tat att gtg gat ggt gat att 1047 
Met Tyr Lys Ala lie Gly Gly Lys lie Tyr lie Val Asp Gly Asp lie 
110 115 120 

aca aaa cat ata tct tta gaa gca tta tct gaa gat aag aaa aaa ata 1095 
Thr Lys His lie Ser Leu Glu Ala Leu Ser Glu Asp Lys Lys Lys lie 
125 130 135 

aaa gac att tat ggg aaa gat get tta tta cat gaa cat tat gta tat 1143 
Lys Asp He Tyr Gly Lys Asp Ala Leu Leu His Glu His Tyr Val Tyr 
140 145 150 

gca aaa gaa gga tat gaa ccc gta ctt gta ate caa tct teg gaa gat 1191 
Ala Lys Glu Gly Tyr Glu Pro Val Leu Val He Gin Ser Ser Glu Asp 
155 160 165 

tat gta gaa aat act gaa aag gca ctg aac gtt tat tat gaa ata ggt 1239 
Tyr Val Glu Asn Thr Glu Lys Ala Leu Asn Val Tyr Tyr Glu He Gly 
170 175 180 185 

aag ata tta tea agg gat att tta agt aaa att aat caa cca tat cag 1287 
Lys He Leu Ser Arg Asp He Leu Ser Lys He Asn Gin Pro Tyr Gin 
190 195 200 

aaa ttt tta gat gta tta aat acc att aaa aat gca tct gat tea gat 1335 
Lys Phe Leu Asp Val Leu Asn Thr He Lys Asn Ala Ser Asp Ser Asp 
205 210 215 

gga caa gat ctt tta ttt act aat cag ctt aag gaa cat ccc aca gac 13 83 

Gly Gin Asp Leu Leu Phe Thr Asn Gin Leu Lys Glu His Pro Thr Asp 
220 225 230 

ttt tct gta gaa ttc ttg gaa caa aat age aat gag gta caa gaa gta 1431 
Phe Ser Val Glu Phe Leu Glu Gin Asn Ser Asn Glu Val Gin Glu Val 
235 240 245 

ttt gcg aaa get ttt gca tat tat ate gag cca cag cat cgt gat gtt 1479 
Phe Ala Lys Ala Phe Ala Tyr Tyr He Glu Pro Gin His Arg Asp Val 
250 255 ' 260 " 265 

tta cag ctt tat gca ccg gaa get ttt aat tac atg gat aaa ttt aac 1527 
Leu Gin Leu Tyr Ala Pro Glu Ala Phe Asn Tyr Met Asp Lys Phe Asn 
270 275 280 

gaa caa gaa ata aat eta tec ttg gaa gaa ctt aaa gat caa egg atg 1575 
Glu Gin Glu He Asn Leu Ser Leu Glu Glu Leu Lys Asp Gin Arg Met 
285 290 295 

ctg tea aga tat gaa aaa tgg gaa aag ata aaa cag cac tat caa cac 1623 
Leu Ser Arg Tyr Glu Lys Trp Glu Lys He Lys Gin His Tyr Gin His 
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300 305 310 

tgg age gat tct tta tct gaa gaa gga aga gga ctt tta aaa aag ctg 1671 
Trp Ser Asp Ser Leu Ser Glu Glu Gly Arg Gly Leu Leu Lys Lys Leu 
315 320 325 

cag att cct att gag cca aag aaa gat gac ata att cat tct tta tct 1719 
Gin lie Pro lie Glu Pro Lys Lys Asp Asp lie lie His Ser Leu Ser 
330 335 340 345 

caa gaa gaa aaa gag ctt eta aaa aga ata caa att gat agt agt gat 1767 
Gin Glu Glu Lys Glu Leu Leu Lys Arg lie Gin lie Asp Ser Ser Asp 
350 " 355 " 360 

ttt tta tct act gag gaa aaa gag ttt tta aaa aag eta caa att gat 1815 
Phe Leu Ser Thr Glu Glu Lys Glu Phe Leu Lys Lys Leu Gin lie Asp 
365 370 375 

att cgt gat tct tta tct gaa gaa gaa aaa gag ctt tta aat aga ata 1863 
lie Arg Asp Ser Leu Ser Glu Glu Glu Lys Glu Leu Leu Asn Arg lie 
380 385 390 

cag gtg gat agt agt aat cct tta tct gaa aaa gaa aaa gag ttt tta 1911 
Gin Val Asp Ser Ser Asn Pro Leu Ser Glu Lys Glu Lys Glu Phe Leu 
395 400 405 

aaa aag ctg aaa ctt gat att caa cca tat gat att aat caa agg ttg 1959 
Lys Lys Leu Lys Leu Asp lie Gin Pro Tyr Asp lie Asn Gin Arg Leu 
410 415 420 425 

caa gat aca gga ggg tta att gat agt ccg tea att aat ctt gat gta 2007 
Gin Asp Thr Gly Gly Leu He Asp Ser Pro Ser He Asn Leu Asp Val 
430 435 440 

aga aag cag tat aaa agg gat att caa aat att gat get tta tta cat 2055 
Arg Lys Gin Tyr Lys Arg Asp He Gin Asn He Asp Ala Leu Leu His 
445 450 455 

caa tec att gga agt ace ttg tac aat aaa att tat ttg tat gaa aat 2103 
Gin Ser He Gly Ser Thr Leu Tyr Asn Lys He Tyr Leu Tyr Glu Asn 
460 465 470 

atg aat ate aat aac ctt aca gca acc eta ggt gcg gat tta gtt gat 2151 
Met Asn He Asn Asn Leu Thr Ala Thr Leu Gly Ala Asp Leu Val Asp 
475 480 485 

tec act gat aat act aaa att aat aga ggt att ttc aat gaa ttc aaa 2199 
Ser Thr Asp Asn Thr Lys He Asn Arg Gly He Phe Asn Glu Phe Lys 
490 495 500 505 

aaa aat ttc aaa tat agt att tct agt aac tat atg att gtt gat ata 2247 
Lys Asn Phe Lys Tyr Ser He Ser Ser Asn Tyr Met He Val Asp He 
510 515 520 

aat gaa agg cct gca tta gat aat gag cgt ttg aaa tgg aga ate caa 22 95 

Asn Glu Arg Pro Ala Leu Asp Asn Glu Arg Leu Lys Trp Arg lie Gin 
525 530 535 



tta tea cca gat act cga gca gga tat tta gaa aat gga aag ctt ata 
Leu Ser Pro Asp Thr Arg Ala Gly Tyr Leu Glu Asn Gly Lys Leu He 
540 545 550 



2343 
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tta caa aga aac ate ggt ctg gaa ata aag gat gta caa ata att aag 23 91 

Leu Gin Arg Asn lie Gly Leu Glu lie Lys Asp Val Gin lie lie Lys 
555 ~ 560 565 

caa tec gaa aaa gaa tat ata agg att gat gcg aaa gta gtg cca aag 2439 
Gin Ser Glu Lys Glu Tyr lie Arg He Asp Ala Lys Val Val Pro Lys 
570 575 580 585 

agt aaa ata gat aca aaa att caa gaa gca cag tta aat ata aat cag 24 87 

Ser Lys He Asp Thr Lys He Gin Glu Ala Gin Leu Asn He Asn Gin 
590 595 600 

gaa tgg aat aaa gca tta ggg tta cca aaa tat aca aag ctt att aca 2535 
Glu Trp Asn Lys Ala Leu Gly Leu Pro Lys Tyr Thr Lys Leu He Thr 
605 610 615 

ttc aac gtg cat aat aga tat gca tec aat att gta gaa agt get tat 2 58 3 

Phe Asn Val His Asn Arg Tyr Ala Ser Asn He Val Glu Ser Ala Tyr 
620 625 630 

tta ata ttg aat gaa tgg aaa aat aat att caa agt gat ctt ata aaa 2631 
Leu He Leu Asn Glu Trp Lys Asn Asn He Gin Ser Asp Leu He Lys 
635 640 645 

aag gta aca aat tac tta gtt gat ggt aat gga aga ttt gtt ttt ace 2679 
Lys Val Thr Asn Tyr Leu Val Asp Gly Asn Gly Arg Phe Val Phe Thr 
650 655 660 ~ 665 

gat att act etc cct aat ata get gaa caa tat aca cat caa gat gag 2727 
Asp lie Thr Leu Pro Asn He Ala Glu Gin Tyr Thr His Gin Asp Glu 
670 675 680 

ata tat gag caa gtt cat tea aaa ggg tta tat gtt cca gaa tec cgt 2775 
He Tyr Glu Gin Val His Ser Lys Gly Leu Tyr Val Pro Glu Ser Arg 
685 690 695 

tct ata tta etc cat gga cct tea aaa ggt gta gaa tta agg aat gat 2823 
Ser He Leu Leu His Gly Pro Ser Lys Gly Val Glu Leu Arg Asn Asp 
700 705 710 

agt gag ggt ttt ata cac gaa ttt gga cat get gtg gat gat tat get 2 871 

Ser Glu Gly Phe He His Glu Phe Gly His Ala Val Asp Asp Tyr Ala 
715 720 725 

gga tat eta tta gat aag aac caa tct gat tta gtt aca aat tct aaa 2919 
Gly Tyr Leu Leu Asp Lys Asn Gin Ser Asp Leu Val Thr Asn Ser Lys 
730 735 740 745 

aaa ttc att gat att ttt aag gaa gaa ggg agt aat tta act teg tat 2967 
Lys Phe He Asp lie Phe Lys Glu Glu Gly Ser Asn Leu Thr Ser Tyr 
750 755 760 

999 aga aca aat gaa gcg gaa ttt ttt gca gaa gee ttt agg tta atg 3015 
Gly Arg Thr Asn Glu Ala Glu Phe Phe Ala Glu Ala Phe Arg Leu Met 
765 770 775 

cat tct acg gac cat get gaa cgt tta aaa gtt caa aaa aat get ccg 3063 
His Ser Thr Asp His Ala Glu Arg Leu Lys Val Gin Lys Asn Ala Pro 
780 785 790 

aaa act ttc caa ttt att aac gat. cag att aag ttc att att aac tea 3111 
Lys Thr Phe Gin Phe He Asn Asp Gin He Lys Phe He He Asn Ser 
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795 




800 




805 






taagtaatgt 


attaaaaatt 


ttcaaatgga 


tttaataata 


ataataataa 


taataataac 


3171 


gggaccagcc 


attatgaagc 


aactaattct 


agacttgata 


gtaattcttg 


ggaagcacca 


3231 


gatagtgtaa 


aaggtggcat 


tgccagaatg 


atattttatg 


tgttcgttag 


atatgaaggc 


3291 


aaaaacaatg 


atcctgacct 


agaacttaat 


gataatgtta 


ttaataattt 


aatgcctttt 


3351 


ataggaatat 


tagtaaaagt 


gccgaaaaga 


tcctgttgca 


aagcttttaa 


agaacatatt 


3411 


attctatcaa 


gtggctgtat 


attttgttaa 


ttttcaataa 


attttgtaat 


taagcatacg 


3471 


tcaaaaaacc 


gaaatctgag 


ctcagatttc 


ggttttttga 


cgtatcttat 


acagatttgc 


3531 


aggttttaat 


ttcatttgct 


caatattaca 


aggatcagtt 


taaatgcaag 


tatgatgcac 


3591 


atacatgttg 


ttaaagacaa 


taagacgaaa 


aatatttctc 






3631 



<210> 12 
<211> 809 
<212> PRT 

<213> Bacillus anthracis 
<400> 12 

Met Asn lie Lys Lys Glu Phe lie Lys Val He Ser Met Ser Cys Leu 
15 10 15 

Val Thr Ala He Thr Leu Ser Gly Pro Val Phe He Pro Leu Val Gin 
20 25 30 

Gly Ala Gly Gly His Gly Asp Val Gly Met His Val Lys Glu Lys Glu 
35 40 45 

Lys Asn Lys Asp Glu Asn Lys Arg Lys Asp Glu Glu Arg Asn Lys Thr 
50 55 60 

Gin Glu Glu His Leu Lys Glu He Met Lys His He Val Lys He Glu 
65 70 75 80 

Val Lys Gly Glu Glu Ala Val Lys Lys Glu Ala Ala Glu Lys Leu Leu 
85 90 95 

Glu Lys Val Pro Ser Asp Val Leu Glu Met Tyr Lys Ala He Gly Gly 
100 105 110 

Lys He Tyr lie Val Asp Gly Asp He Thr Lys His He Ser Leu Glu 
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115 120 125 



Ala Leu Ser Glu Asp Lys Lys Lys lie Lys Asp lie Tyr Gly Lys Asp 
130 135 140 



Ala Leu Leu His Glu His Tyr Val Tyr Ala Lys Glu Gly Tyr Glu Pro 
145 150 155 160 



Val Leu Val lie Gin Ser Ser Glu Asp Tyr Val Glu Asn Thr Glu Lys 
165 170 175 



Ala Leu Asn Val Tyr Tyr Glu lie Gly Lys lie Leu Ser Arg Asp lie 
180 185 190 



Leu Ser Lys lie Asn Gin Pro Tyr Gin Lys Phe Leu Asp Val Leu Asn 
195 200 205 



Thr lie Lys Asn Ala Ser Asp Ser Asp Gly Gin Asp Leu Leu Phe Thr 
210 215 220 



Asn Gin Leu Lys Glu His Pro Thr Asp Phe Ser Val Glu Phe Leu Glu 
225 230 235 240 



Gin Asn Ser Asn Glu Val Gin Glu Val Phe Ala Lys Ala Phe Ala Tyr 
245 250 255 



Tyr lie Glu Pro Gin His Arg Asp Val Leu Gin Leu Tyr Ala Pro Glu 
260 265 270 



Ala Phe Asn Tyr Met Asp Lys Phe Asn Glu Gin Glu lie Asn Leu Ser 
275 280 285 



Leu Glu Glu Leu Lys Asp Gin Arg Met Leu Ser Arg Tyr Glu Lys Trp 
290 295 300 



Glu Lys lie Lys Gin His Tyr Gin His Trp Ser Asp Ser Leu Ser Glu 
305 310 315 320 



Glu Gly Arg Gly Leu Leu Lys Lys Leu Gin lie Pro lie Glu Pro Lys 
325 330 335 



Lys Asp Asp lie lie His Ser Leu Ser Gin Glu Glu Lys Glu Leu Leu 
340 345 350 



Lys Arg lie Gin lie Asp Ser Ser Asp Phe Leu Ser Thr Glu Glu Lys 
355 360 365 
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Glu Phe Leu Lys Lys Leu Gin lie Asp lie Arg Asp Ser Leu Ser Glu 
370 375 380 



Glu Glu Lys Glu Leu Leu Asn Arg lie Gin Val Asp Ser Ser Asn Pro 
385 390 395 400 



Leu Ser Glu Lys Glu Lys Glu Phe Leu Lys Lys Leu Lys Leu Asp lie 
405 410 415 



Gin Pro Tyr Asp lie Asn Gin Arg Leu Gin Asp Thr Gly Gly Leu lie 
420 425 430 



Asp Ser Pro Ser lie Asn Leu Asp Val Arg Lys Gin Tyr Lys Arg Asp 
435 440 445 



lie Gin Asn lie Asp Ala Leu Leu His Gin Ser lie Gly Ser Thr Leu 
450 455 460 



Tyr Asn Lys lie Tyr Leu Tyr Glu Asn Met Asn lie Asn Asn Leu Thr 
465 470 475 480 



Ala Thr Leu Gly Ala Asp Leu Val Asp Ser Thr Asp Asn Thr Lys lie 
485 490 495 



Asn Arg Gly lie Phe Asn Glu Phe Lys Lys Asn Phe Lys Tyr Ser lie 
500 505 510 



Ser Ser Asn Tyr Met lie Val Asp lie Asn Glu Arg Pro Ala Leu Asp 
515 520 525 



Asn Glu Arg Leu Lys Trp Arg lie Gin Leu Ser Pro Asp Thr Arg Ala 
53 0 535 540 



Gly Tyr Leu Glu Asn Gly Lys Leu lie Leu Gin Arg Asn lie Gly Leu 
545 550 555 560 



Glu lie Lys Asp Val Gin lie lie Lys Gin Ser Glu Lys Glu Tyr lie 
565 570 575 



Arg lie Asp Ala Lys Val Val Pro Lys Ser Lys lie Asp Thr Lys lie 
580 585 590 



Gin Glu Ala Gin Leu Asn lie Asn Gin Glu Trp Asn Lys Ala Leu Gly 
595 600 605 



Leu Pro Lys Tyr Thr Lys Leu lie Thr Phe Asn Val His Asn Arg Tyr 
610 615 620 
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Ala Ser Asn lie Val Glu Ser Ala Tyr Leu He Leu Asn Glu Trp Lys 
625 630 635 640 



Asn Asn He Gin Ser Asp Leu He Lys Lys Val Thr Asn Tyr Leu Val 
645 650 655 



Asp Gly Asn Gly Arg Phe Val Phe Thr Asp He Thr Leu Pro Asn He 
660 665 670 



Ala Glu Gin Tyr Thr His Gin Asp Glu He Tyr Glu Gin Val His Ser 
675 680 685 



Lys Gly Leu Tyr Val Pro Glu Ser Arg Ser He Leu Leu His Gly Pro 
690 695 700 



Ser Lys Gly Val Glu Leu Arg Asn Asp Ser Glu Gly Phe He His Glu 
705 710 715 720 



Phe Gly His Ala Val Asp Asp Tyr Ala Gly Tyr Leu Leu Asp Lys Asn 
725 730 735 



Gin Ser Asp Leu Val Thr Asn Ser Lys Lys Phe He Asp He Phe Lys 
740 745 750 



Glu Glu Gly Ser Asn Leu Thr Ser Tyr Gly Arg Thr Asn Glu Ala Glu 
755 760 765 



Phe Phe Ala Glu Ala Phe Arg Leu Met His Ser Thr Asp His Ala Glu 
770 775 780 



Arg Leu Lys Val Gin Lys Asn Ala Pro Lys Thr Phe Gin Phe He Asn 
785 790 795 800 



Asp Gin He Lys Phe He He Asn Ser 
805 



<210> 13 

<211> 1740 

<212> DNA 

<213> Artificial Sequence 



<220> 
<223> 



Synthetic coding region for Human TPA/B. anthracis 
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antigen fusion protein 



<220> 

<221> CDS 

<222> (13) . . (1731) 

<223> 



<400> 13 

gatatcgcca cc atg gat gca atg aag aga ggg etc tgc tgt gtg ctg ctg 51 

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu 

1 5 10 

ctg tgt gga gca gtc ttc gtt teg ccc age gec ggc ggg cat ggg gac 99 
Leu Cys Gly Ala Val Phe Val Ser Pro Ser Ala Gly Gly His Gly Asp 
15 20 25 

gtt ggc atg cat gtg aaa gaa aag gag aaa aac aag gac gaa aac aag 14 7 

Val Gly Met His Val Lys Glu Lys Glu Lys Asn Lys Asp Glu Asn Lys 
30 35 40 45 

cgt aaa gac gaa gaa cgt aat aaa aca cag gag gaa cac tta aag gag 195 
Arg Lys Asp Glu Glu Arg Asn Lys Thr Gin Glu Glu His Leu Lys Glu 
50 55 60 

ate atg aag cac ata gta aag att gag gta aaa ggc gaa gag get gta 243 
He Met Lys His He Val Lys He Glu Val Lys Gly Glu Glu Ala Val 
65 70 75 

aag aag gag gca gca gaa aaa ctg ttg gag aag gtg cct tct gac gtc 2 91 

Lys Lys Glu Ala Ala Glu Lys Leu Leu Glu Lys Val Pro Ser Asp Val 
80 85 90 

tta gag atg tat aag gec ate ggc ggt aag ate tat ate gtg gac gga 339 
Leu Glu Met Tyr Lys Ala He Gly Gly Lys He Tyr lie Val Asp Gly 
95 100 105 

gac ate act aaa cac ata tct etc gaa get etc tec gag gac aag aaa 387 
Asp He Thr Lys His He Ser Leu Glu Ala Leu Ser Glu Asp Lys Lys 
110 115 120 125 

aag att aaa gac ate tac ggg aag gat gec tta ttg cac gag cac tac 435 
Lys lie Lys Asp He Tyr Gly Lys Asp Ala Leu Leu His Glu His Tyr 
130 135 140 

gtt tac gca aag gag ggc tat gag ccc gtg etc gtt att cag agt agt 4 83 

Val Tyr Ala Lys Glu Gly Tyr Glu Pro Val Leu Val He Gin Ser Ser 
145 150 155 

gag gac tac gtc gag aat ace gag aaa get ctg aat gtg tat tac gag 531 
Glu Asp Tyr Val Glu Asn Thr Glu Lys Ala Leu Asn Val Tyr Tyr Glu 
160 165 170 

a tc gga aag att ctg tec egg gac ate ctg tec aaa ate aac cag cca 579 
He Gly Lys He Leu Ser Arg Asp He Leu Ser Lys He Asn Gin Pro 
175 180 185 

tac cag aaa ttc ctt gat gtt ctt aac aca ate aaa aac gcg tea gat 62 7 



-43- 

Tyr Gin Lys Phe Leu Asp Val Leu Asn Thr lie Lys Asn Ala Ser Asp 

190 195 200 205 

age gac ggg cag gat ctt ctg ttt aca aat caa etc aag gaa cac ccc 675 

Ser Asp Gly Gin Asp Leu Leu Phe Thr Asn Gin Leu Lys Glu His Pro 

210 215 220 

act gat ttc age gtg gag ttc etc gag cag aat tct aac gaa gtc cag 723 

Thr Asp Phe Ser Val Glu Phe Leu Glu Gin Asn Ser Asn Glu Val Gin 

225 230 235 

gag gtg ttc gee aag gca ttt gcg tac tat ate gaa ccc cag cat cgc 771 

Glu Val Phe Ala Lys Ala Phe Ala Tyr Tyr lie Glu Pro Gin His Arg 

240 245 250 

gat gtg etc cag ctg tac gec ccg gag gca ttt aac tac atg gac aaa 819 

Asp Val Leu Gin Leu Tyr Ala Pro Glu Ala Phe Asn Tyr Met Asp Lys 
255 260 265 

ttc aat gaa cag gag att aat ctg tct ctg gag gaa ctg aaa gac cag 867 

Phe Asn Glu Gin Glu lie Asn Leu Ser Leu Glu Glu Leu Lys Asp Gin 

270 275 280 285 

agg atg etc tec egg tat gaa aag tgg gaa aag ate aaa cag cat tac 915 

Arg Met Leu Ser Arg Tyr Glu Lys Trp Glu Lys lie Lys Gin His Tyr 

290 295 300 

cag cat tgg tec gac tec ctg tea gaa gag ggg cgc ggc ctg ttg aaa 963 

Gin His Trp Ser Asp Ser Leu Ser Glu Glu Gly Arg Gly Leu Leu Lys 

305 310 ^ 

aag ttg cag att ccc ate gag cct aag aaa gat gat ata ata cac tct 1011 

Lys Leu Gin lie Pro lie Glu Pro Lys Lys Asp Asp lie lie His Ser 

320 325 330 

eta age cag gag gag aag gaa etc ctg aag egg ata caa ate gac tea 1059 

Leu Ser Gin Glu Glu Lys Glu Leu Leu Lys Arg lie Gin lie Asp Ser 
335 340 345 

tec gat ttc ctt age aca gaa gag aag gag ttt eta aaa aaa ctt cag 1107 

Ser Asp Phe Leu Ser Thr Glu Glu Lys Glu Phe Leu Lys Lys Leu Gin 

350 355 360 365 

ata gat att aga gat tea ctg age gag gaa gag aag gag ctg etc aac 1155 

lie Asp lie Arg Asp Ser Leu Ser Glu Glu Glu Lys Glu Leu Leu Asn 

370 375 380 

cga att caa gtc gat agt teg aac ccc ttg tea gaa aaa gag aag gaa 12 03 

Arg lie Gin Val Asp Ser Ser Asn Pro Leu Ser Glu Lys Glu Lys Glu 

385 390 395 

ttc ctg aaa aag ttg aag etc gac ate cag ccg tac gat att aat cag 1251 

Phe Leu Lys Lys Leu Lys Leu Asp lie Gin Pro Tyr Asp lie Asn Gin 

400 405 410 

egg eta caa gac ace ggc ggt ctg att gat age ccc age ate aac ctt 12 99 

Arg Leu Gin Asp Thr Gly Gly Leu lie Asp Ser Pro Ser lie Asn Leu 
415 420 425 

gac gta egg aag caa tat aag cgc gac att caa aat ate gac gee eta 1347 

Asp Val Arg Lys Gin Tyr Lys Arg Asp lie Gin Asn lie Asp Ala Leu 

430 435 440 445 
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tta cat caa tec ata ggc tec acg eta tac aat aaa ate tat eta tac 13 95 

Leu His Gin Ser lie Gly Ser Thr Leu Tyr Asn Lys lie Tyr Leu Tyr 
450 455 460 

gaa aac atg aat att aac aat etc acc get aca ctg gga gcg gac ctg 1443 
Glu Asn Met Asn lie Asn Asn Leu Thr Ala Thr Leu Gly Ala Asp Leu 
465 470 475 

gtc gat agt aca gac aac aca aag ata aac aga ggt att ttc aac gaa 14 91 

Val Asp Ser Thr Asp Asn Thr Lys lie Asn Arg Gly lie Phe Asn Glu 
480 " 485 490 

ttc aaa aag aac ttt aag tat teg ate age agt aac tat atg att gtt 153 9 

Phe Lys Lys Asn Phe Lys Tyr Ser lie Ser Ser Asn Tyr Met lie Val 
495 500 505 

gac ate aat gaa egg ccc gca tta gac aat gag agg ttg aag tgg aga 1587 
Asp lie Asn Glu Arg Pro Ala Leu Asp Asn Glu Arg Leu Lys Trp Arg 
510 515 520 ~ 525 

att caa ctg agt cct gat act agg gee ggc tat ctg gag aac ggg aaa 163 5 

lie Gin Leu Ser Pro Asp Thr Arg Ala Gly Tyr Leu Glu Asn Gly Lys 
530 535 540 

ctg ate tta cag cga aac ate ggg ctg gag ate aag gat gtg cag att 1683 
Leu lie Leu Gin Arg Asn lie Gly Leu Glu lie Lys Asp Val Gin lie 
545 550 555 

ate aag cag age gaa aaa gaa tac att cgc ate gac gee aag gtg gtg 17 31 

lie Lys Gin Ser Glu Lys Glu Tyr lie Arg He Asp Ala Lys Val Val 
560 565 570 

tagggatcc 1740 

<210> 14 
<211> 573 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Human TPA/B . anthracis antigen fusion protein 
<400> 14 

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly 
15 10 15 

Ala Val Phe Val Ser Pro Ser Ala Gly Gly His Gly Asp Val Gly Met 
20 25 30 



His Val Lys Glu Lys Glu Lys Asn Lys Asp Glu Asn Lys Arg Lys Asp 
35 40 45 
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Glu Glu Arg Asn Lys Thr Gin Glu Glu His Leu Lys Glu He Met Lys 
50 55 60 



His lie Val Lys He Glu Val Lys Gly Glu Glu Ala Val Lys Lys Glu 
65 70 75 80 



Ala Ala Glu Lys Leu Leu Glu Lys Val Pro Ser Asp Val Leu Glu Met 
85 90 95 



Tyr Lys Ala He Gly Gly Lys He Tyr He Val Asp Gly Asp He Thr 
100 105 110 



Lys His He Ser Leu Glu Ala Leu Ser Glu Asp Lys Lys Lys He Lys 
115 120 125 



Asp He Tyr Gly Lys Asp Ala Leu Leu His Glu His Tyr Val Tyr Ala 
13 0 135 14 0 



Lys Glu Gly Tyr Glu Pro Val Leu Val He Gin Ser Ser Glu Asp Tyr 
145 150 155 160 



Val Glu Asn Thr Glu Lys Ala Leu Asn Val Tyr Tyr Glu He Gly Lys 
165 170 175 



lie Leu Ser Arg Asp lie Leu Ser Lys lie Asn Gin Pro Tyr Gin Lys 
180 185 190 



Phe Leu Asp Val Leu Asn Thr He Lys Asn Ala Ser Asp Ser Asp Gly 
195 200 205 



Gin Asp Leu Leu Phe Thr Asn Gin Leu Lys Glu His Pro Thr Asp Phe 
210 215 22 0 



Ser Val Glu Phe Leu Glu Gin Asn Ser Asn Glu Val Gin Glu Val Phe 
225 230 235 240 



Ala Lys Ala Phe Ala Tyr Tyr He Glu Pro Gin His Arg Asp Val Leu 
245 250 ~ 255 



Gin Leu Tyr Ala Pro Glu Ala Phe Asn Tyr Met Asp Lys Phe Asn Glu 
260 265 270 



Gin Glu He Asn Leu Ser Leu Glu Glu Leu Lys Asp Gin Arg Met Leu 
275 280 285 



Ser Arg Tyr Glu Lys Trp Glu Lys He Lys Gin His Tyr Gin His Trp 
290 295 300 
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Ser Asp Ser Leu Ser Glu Glu Gly Arg Gly Leu Leu Lys Lys Leu Gin 
305 310 315 ' 320 



lie Pro lie Glu Pro Lys Lys Asp Asp lie lie His Ser Leu Ser Gin 
325 330 335 



Glu Glu Lys Glu Leu Leu Lys Arg lie Gin lie Asp Ser Ser Asp Phe 
340 345 350 



Leu Ser Thr Glu Glu Lys Glu Phe Leu Lys Lys Leu Gin lie Asp lie 
355 360 365 



Arg Asp Ser Leu Ser Glu Glu Glu Lys Glu Leu Leu Asn Arg lie Gin 
370 375 380 



Val Asp Ser Ser Asn Pro Leu Ser Glu Lys Glu Lys Glu Phe Leu Lys 
385 390 395 400 



Lys Leu Lys Leu Asp lie Gin Pro Tyr Asp lie Asn Gin Arg Leu Gin 
405 410 415 



Asp Thr Gly Gly Leu lie Asp Ser Pro Ser lie Asn Leu Asp Val Arg 
420 425 430 



Lys Gin Tyr Lys Arg Asp lie Gin Asn lie Asp Ala Leu Leu His Gin 
435 440 445 



Ser lie Gly Ser Thr Leu Tyr Asn Lys lie Tyr Leu Tyr Glu Asn Met 
450 455 460 



Asn lie Asn Asn Leu Thr Ala Thr Leu Gly Ala Asp Leu Val Asp Ser 
465 470 475 480 



Thr Asp Asn Thr Lys lie Asn Arg Gly lie Phe Asn Glu Phe Lys Lys 
485 490 495 



Asn Phe Lys Tyr Ser lie Ser Ser Asn Tyr Met lie Val Asp lie Asn 
500 505 510 



Glu Arg Pro Ala Leu Asp Asn Glu Arg Leu Lys Trp Arg lie Gin Leu 
515 520 ' 525 



Ser Pro Asp Thr Arg Ala Gly Tyr Leu Glu Asn Gly Lys Leu lie Leu 
530 535 540 



Gin Arg Asn lie Gly Leu Glu lie Lys Asp Val Gin lie lie Lys Gin 
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545 550 555 560 



Ser Glu Lys Glu Tyr He Arg He Asp Ala Lys Val Val 
565 570 



<210> 15 

<211> 753 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic coding region for Human TPA/B. anthracis 
antigen fusion protein 

<220> 

<221> CDS 

<222> (13) . . (744) 

<223> 



<400> 15 

gatatcgcca cc atg gat gca atg aag aga ggg etc tgc tgt gtg ctg ctg 51 
Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu 
15 10 

ctg tgt gga gca gtc ttc gtt teg ccc age gec ggc ggg cat ggg gac 99 
Leu Cys Gly Ala Val Phe Val Ser Pro Ser Ala Gly Gly His Gly Asp 
15 20 25 

gtt ggc atg cat gtg aaa gaa aag gag aaa aac aag gac gaa aac aag 14 7 

Val Gly Met His Val Lys Glu Lys Glu Lys Asn Lys Asp Glu Asn Lys 
30 35 40 45 

cgt aaa gac gaa gaa cgt aat aaa aca cag gag gaa cac tta aag gag 195 
Arg Lys Asp Glu Glu Arg Asn Lys Thr Gin Glu Glu His Leu Lys Glu 
50 55 60 

ate atg aag cac ata gta aag att gag gta aaa ggc gaa gag get gta 24 3 

He Met Lys His He Val Lys He Glu Val Lys Gly Glu Glu Ala Val 
65 70 75 

aag aag gag gca gca gaa aaa ctg ttg gag aag gtg cct tct gac gtc 2 91 

Lys Lys Glu Ala Ala Glu Lys Leu Leu Glu Lys Val Pro Ser Asp Val 
80 85 90 

tta gag atg tat aag gec ate ggc ggt aag ate tat ate gtg gac gga 33 9 

Leu Glu Met Tyr Lys Ala He Gly Gly Lys He Tyr He Val Asp Gly 
95 100 105 



gac ate act aaa cac ata tct etc gaa get etc tec gag gac aag aaa 



387 
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Asp lie Thr Lys His lie Ser Leu Glu Ala Leu Ser Glu Asp Lys Lys 
110 115 120 125 

aag att aaa gac ate tac ggg aag gat gec tta ttg cac gag cac tac 
Lys lie Lys Asp lie Tyr Gly Lys Asp Ala Leu Leu His Glu His Tyr 
130 135 140 

gtt tac gca aag gag ggc tat gag ccc gtg etc gtt att cag agt agt 
Val Tyr Ala Lys Glu Gly Tyr Glu Pro Val Leu Val lie Gin Ser Ser 
145 150 155 

gag gac tac gtc gag aat acc gag aaa get ctg aat gtg tat tac gag 
Glu Asp Tyr Val Glu Asn Thr Glu Lys Ala Leu Asn Val Tyr Tyr Glu 
160 165 170 

ate gga aag att ctg tec egg gac ate ctg tec aaa ate aac cag cca 
lie Gly Lys lie Leu Ser Arg Asp lie Leu Ser Lys lie Asn Gin Pro 
175 180 • 185 

tac cag aaa ttc ctt gat gtt ctt aac aca ate aaa aac gcg tea gat 
Tyr Gin Lys Phe Leu Asp Val Leu Asn Thr lie Lys Asn Ala Ser Asp 
190 195 200 205 

age gac ggg cag gat ctt ctg ttt aca aat caa etc aag gaa cac ccc 
Ser Asp Gly Gin Asp Leu Leu Phe Thr Asn Gin Leu Lys Glu His Pro 
210 215 ^ 220 

act gat ttc age gtg gag ttc etc gag cag aat tct aac gaa gtc cag 
Thr Asp Phe Ser Val Glu Phe Leu Glu Gin Asn Ser Asn Glu Val Gin 
225 230 235 

gag gtg ttc gec aag gca ttt tgaggatcc 
Glu Val Phe Ala Lys Ala Phe 
240 



<210> 16 
<211> 244 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Human TPA/B . anthracis antigen fusion protein 
<400> 16 

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly 
15 10 15 



Ala Val Phe Val Ser Pro Ser Ala Gly Gly His Gly Asp Val Gly Met 
20 25 30 



His Val Lys Glu Lys Glu Lys Asn Lys Asp Glu Asn Lys Arg Lys Asp 
35 40 45 
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Glu Glu Arg Asn Lys Thr Gin Glu Glu His Leu Lys Glu He Met Lys 
50 55 60 

His He Val Lys He Glu Val Lys Gly Glu Glu Ala Val Lys Lys Glu 
65 70 75 - 80 

Ala Ala Glu Lys Leu Leu Glu Lys Val Pro Ser Asp Val Leu Glu Met 
85 90 95 

Tyr Lys Ala He Gly Gly Lys He Tyr He Val Asp Gly Asp He Thr 
100 105 110 

Lys His He Ser Leu Glu Ala Leu Ser Glu Asp Lys Lys Lys He Lys 
H5 120 125 

Asp He Tyr Gly Lys Asp Ala Leu Leu His Glu His Tyr Val Tyr Ala 
130 135 140 

Lys Glu Gly Tyr Glu Pro Val Leu Val He Gin Ser Ser Glu Asp Tyr 
145 150 155 160 

Val Glu Asn Thr Glu Lys Ala Leu Asn Val Tyr Tyr Glu He Gly Lys 
165 170 175 

He Leu Ser Arg Asp He Leu Ser Lys He Asn Gin Pro Tyr Gin Lys 
180 185 190 

Phe Leu Asp Val Leu Asn Thr He Lys Asn Ala Ser Asp Ser Asp Gly 
195 200 205 

Gin Asp Leu Leu Phe Thr Asn Gin Leu Lys Glu His Pro Thr Asp Phe 
210 215 220 

Ser Val Glu Phe Leu Glu Gin Asn Ser Asn Glu Val Gin Glu Val Phe 
225 230 * 235 240 

Ala Lys Ala Phe 



<210> 17 

<211> 1788 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Synthetic coding region for Human TPA/ synthetic 
antigen fusion protein 

<220> 

<221> CDS 

<222> (13) . . (1779) 

<223> 



<400> 17 

gatatcgcca cc atg gat gca atg aag aga ggg etc tgc tgt gtg ctg ctg 51 
Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu 
15 10 

ct 9 tgt gga gca gtc ttc gtt teg ccc age age get ggg cca act gtg 99 
Leu Cys Gly Ala Val Phe Val Ser Pro Ser Ser Ala Gly Pro Thr Val 
15 20 25 

ccc gac aga gac aat gat gga ate cct gat agt eta gag gtt gag gga 147 
Pro Asp Arg Asp Asn Asp Gly lie Pro Asp Ser Leu Glu Val Glu Gly 
30 35 40 45 

tac acg gta gat gtc aag aac aaa agg act ttt etc teg cct tgg ate 195 
Tyr Thr Val Asp Val Lys Asn Lys Arg Thr Phe Leu Ser Pro Trp lie 
50 55 60 

tea aat ate cat gag aag aag ggg ctt ace aag tac aag tec tec ccc 243 
Ser Asn lie His Glu Lys Lys Gly Leu Thr Lys Tyr Lys Ser Ser Pro 
65 70 75 

gag aag tgg tct ace get tec gat cca tat age gat ttc gag aag gtc 2 91 

Glu Lys Trp Ser Thr Ala Ser Asp Pro Tyr Ser Asp Phe Glu Lys Val 
80 85 90 

aca ggc egg ate gat aaa cag gtg tct cca gag get aga cac ccc ctg 33 9 

Thr Gly Arg lie Asp Lys Gin Val Ser Pro Glu Ala Arg His Pro Leu 
95 100 105 

gta gca gee tac ccg att gta cac gtg gac atg gag aac ate att eta 3 87 

Val Ala Ala Tyr Pro lie Val His Val Asp Met Glu Asn lie lie Leu 
110 115 120 125 

age aaa aac gag gac cag tec aca caa aac act gac tec gag ace cgc 435 
Ser Lys Asn Glu Asp Gin Ser Thr Gin Asn Thr Asp Ser Glu Thr Arg 
130 135 140 

ace ata tct aaa cag acc agt act tea agg acc cac ace tct gaa gtg 483 
Thr lie Ser Lys Gin Thr Ser Thr Ser Arg Thr His Thr Ser Glu Val 
145 150 ~ 155 

cac ggc aat gcg gaa gtc cat gca teg ttt ttc gat att ggt ggc tec 531 
His Gly Asn Ala Glu Val His Ala Ser Phe Phe Asp lie Gly Gly Ser 
160 165 170 

gtg tea gee ggc ttt age aat age cag tec teg acg gtt gee att gac 579 
Val Ser Ala Gly Phe Ser Asn Ser Gin Ser Ser Thr Val Ala He Asp 
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175 180 185 

cac tea ctg tea tta gca ggt gag agg act tgg get gaa act atg ggt 62 7 

His Ser Leu Ser Leu Ala Gly Glu Arg Thr Trp Ala Glu Thr Met Gly 
190 195 200 205 

ctg aat acc gec gat acg gec egg etc aac gca aat att egg tac gtc 675 
Leu Asn Thr Ala Asp Thr Ala Arg Leu Asn Ala Asn lie Arg Tyr Val 
210 215 220 

aac aca ggg act get cct ata tat aac gtg ctg cct acg aca agt ctt 723 
Asn Thr Gly Thr Ala Pro lie Tyr Asn Val Leu Pro Thr Thr Ser Leu 
225 230 235 

gtc ctg ggc aaa cag cag acc etc gca acc att aag gca aag gaa aat 771 
Val Leu Gly Lys Gin Gin Thr Leu Ala Thr lie Lys Ala Lys Glu Asn 
240 245 250 

cag ctg age cag ate etc gee cct aac aac tat tat cca tec aaa aat 819 
Gin Leu Ser Gin lie Leu Ala Pro Asn Asn Tyr Tyr Pro Ser Lys Asn 
255 260 265 

tta gec ccc ata gec ctg aac gee cag gac gac ttt tec tct acc ccc 867 
Leu Ala Pro lie Ala Leu Asn Ala Gin Asp Asp Phe Ser Ser Thr Pro 
270 275 280 285 

ata act atg aat tac aat cag ttc ctg gag ctg gaa aag acg aag cag 915 
lie Thr Met Asn Tyr Asn Gin Phe Leu Glu Leu Glu Lys Thr Lys Gin 
290 295 300 

ctg aga eta gac acc gat cag gtg tat gga aac ata gcg aca tat aac 963 
Leu Arg Leu Asp Thr Asp Gin Val Tyr Gly Asn lie Ala Thr Tyr Asn 
305 310 315 

ttt gag aac ggc cgc gtg cgc gtc gac act ggg tea cag tgg tct gaa 1011 
Phe Glu Asn Gly Arg Val Arg Val Asp Thr Gly Ser Gin Trp Ser Glu 
320 325 330 

gtt ctg ccg caa att caa gag aca acc gec aga att ate ttt aat ggg 1059 
Val Leu Pro Gin lie Gin Glu Thr Thr Ala Arg lie lie Phe Asn Gly 
335 340 345 

aag gac ttg aac ctt gtc gaa cgt aga att gee gee gtg cag ccc agt 1107 
Lys Asp Leu Asn Leu Val Glu Arg Arg lie Ala Ala Val Gin Pro Ser 
350 355 360 365 

gat cca etc gag acg act aaa ccg gat atg aca ctg aaa gag get ctg 1155 
Asp Pro Leu Glu Thr Thr Lys Pro Asp Met Thr Leu Lys Glu Ala Leu 
370 375 380 

aag att gee ttc gga ttc aac gaa cct aat ggc aat ttg cag tat cag 1203 
Lys lie Ala Phe Gly Phe Asn Glu Pro Asn Gly Asn Leu Gin Tyr Gin 
385 390 395 

ggg aaa gac ate aca gag ttt gat ttc aat ttc gat cag cag act tec 1251 
Gly Lys Asp lie Thr Glu Phe Asp Phe Asn Phe Asp Gin Gin Thr Ser 
400 405 410 



caa aat ate aaa aat cag ttg gca gag ctg cag gee acc aat ate tac 
Gin Asn lie Lys Asn Gin Leu Ala Glu Leu Gin Ala Thr Asn lie Tyr 
415 420 425 



1299 
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acg gtt etc gat aaa ate aaa ctt aac gee aag atg aac ata ttg att 1347 
Thr Val Leu Asp Lys lie Lys Leu Asn Ala Lys Met Asn lie Leu lie 
430 435 440 445 

cga gac aaa cgc ttc cac tac gac cgc aac aat ata gee gta ggc get 1395 
Arg Asp Lys Arg Phe His Tyr Asp Arg Asn Asn lie Ala Val Gly Ala 
450 455 460 

gat gag tct gtc gtc aag gag get cat agg gaa gtt ate cag age agt 1443 
Asp Glu Ser Val Val Lys Glu Ala His Arg Glu Val He Gin Ser Ser 
465 470 475 

act gaa ggg ctg tta ctt aat ate gac aag gac att egg aag ate ctg 14 91 

Thr Glu Gly Leu Leu Leu Asn He Asp Lys Asp He Arg Lys He Leu 
480 485 490 

tec ggg tat ate gtg gag ate gag gat acc gag ggc ctg aag gaa gtc 153 9 

Ser Gly Tyr He Val Glu He Glu Asp Thr Glu Gly Leu Lys Glu Val 
495 500 505 

att aac gac cgc tat gat atg ctg cag att tec age tta cga cag gac 1587 
He Asn Asp Arg Tyr Asp Met Leu Gin He Ser Ser Leu Arg Gin Asp 
510 515 520 525 

ggt aag aca ttt att gac ttt aaa aag tat aac gac aag eta ccc ctg 1635 
Gly Lys Thr Phe lie Asp Phe Lys Lys Tyr Asn Asp Lys Leu Pro Leu 
530 535 540 

tac att tec aac cca aat tac aaa gtt aat gtg tat get gta acc aag 1683 
Tyr He Ser Asn Pro Asn Tyr Lys Val Asn Val Tyr Ala Val Thr Lys 
545 550 " 555 

gag aac aca ate ate cag cca age gag aac ggc gat acc age aca aat 1731 
Glu Asn Thr He He Gin Pro Ser Glu Asn Gly Asp Thr Ser Thr Asn 
560 565 570 

gga ate aaa aag ate ctt ata ttt agt aaa aaa ggc tac gag ate ggt 1779 
Gly He Lys Lys He Leu He Phe Ser Lys Lys Gly Tyr Glu He Gly 
575 580 585 

tgaggatcc 17 88 

<210> 18 

<211> 589 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Human TPA/synthet ic antigen fusion protein 
<400> 18 

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly 
15 10 15 
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Ala val Phe Val Ser Pro Ser Ser Ala Gly Pro Thr Val Pro Asp Arq 
20 25 30 

Asp Asn Asp Gly He Pro Asp Ser Leu Glu Val Glu Gly Tyr Thr Val 
35 40 45 

Asp Val Lys Asn Lys Arg Thr Phe Leu Ser Pro Trp He Ser Asn He 
50 55 60 

His Glu Lys Lys Gly Leu Thr Lys Tyr Lys Ser Ser Pro Glu Lys Trp 
65 7 0 75 ^ 80 

Ser Thr Ala Ser Asp Pro Tyr Ser Asp Phe Glu Lys Val Thr Gly Arq 
85 90 95 y 

He Asp Lys Gin Val Ser Pro Glu Ala Arg His Pro Leu Val Ala Ala 
100 105 HO 

Tyr Pro He Val His Val Asp Met Glu Asn He He Leu Ser Lys Asn 
115 120 125 

Glu Asp Gin Ser Thr Gin Asn Thr Asp Ser Glu Thr Arg Thr He Ser 
130 135 140 

Lys Gin Thr Ser Thr Ser Arg Thr His Thr Ser Glu Val His Gly Asn 



145 150 



Gly 

155 iso 



Ala Glu Val His Ala Ser Phe Phe Asp He Gly Gly Ser Val Ser Ala 
165 170 175 

Gly Phe Ser Asn Ser Gin Ser Ser Thr Val Ala He Asp His Ser Leu 
180 185 190 

Ser Leu Ala Gly Glu Arg Thr Trp Ala Glu Thr Met Gly Leu Asn Thr 
195 200 205 

Ala Asp Thr Ala Arg Leu Asn Ala Asn He Arg Tyr Val Asn Thr Gly 
210 215 . 220 

Thr Ala Pro He Tyr Asn Val Leu Pro Thr Thr Ser Leu Val Leu Gly 
225 230 235 240 

Lys Gin Gin Thr Leu Ala Thr He Lys Ala Lys' Glu Asn Gin Leu Ser 
245 250 255 

Gin He Leu Ala Pro Asn Asn Tyr Tyr Pro Ser Lys Asn Leu Ala Pro 
260 265 270 
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Ile Ala Leu Asn Ala Gin Asp Asp Phe Ser Ser Thr Pro He Thr Met 
275 280 285 

Asn Tyr Asn Gin Phe Leu Glu Leu Glu Lys Thr Lys Gin Leu Arq Leu 
290 295 300 

Asp Thr Asp Gin Val Tyr Gly Asn He Ala Thr Tyr Asn Phe Glu Asn 
305 310 315 320 

Gly Arg Val Arg Val Asp Thr Gly Ser Gin Trp Ser Glu Val Leu Pro 
325 330 335 

Gin He Gin Glu Thr Thr Ala Arg He He Phe Asn Gly Lys Asp Leu 
340 345 350 

Asn Leu Val Glu Arg Arg He Ala Ala Val Gin Pro Ser Asp Pro Leu 
355 360 365 

Glu Thr Thr Lys Pro Asp Met Thr Leu Lys Glu Ala Leu Lys He Ala 
370 375 380 

Phe Gly Phe Asn Glu Pro Asn Gly Asn Leu Gin Tyr Gin Gly Lys Asp 
385 3 90 395 400 

He Thr Glu Phe Asp Phe Asn Phe Asp Gin Gin Thr Ser Gin Asn He 
405 410 415 

Lys Asn Gin Leu Ala Glu Leu Gin Ala Thr Asn He Tyr Thr Val Leu 
420 425 430 

Asp Lys He Lys Leu Asn Ala Lys Met Asn He Leu He Arg Asp Lys 
435 440 445 

Arg Phe His Tyr Asp Arg Asn Asn He Ala Val Gly Ala Asp Glu Ser 
450 455 46Q 

Val Val Lys Glu Ala His Arg Glu Val He Gin Ser Ser Thr Glu Gly 
465 47 0 475 480 

Leu Leu Leu Asn He Asp Lys Asp He Arg Lys He Leu Ser Gly Tyr 
485 490 495 

He Val Glu He Glu Asp Thr Glu Gly Leu Lys Glu Val He Asn Asp 
500 505 510 



Arg Tyr Asp Met Leu Gin He Ser Ser Leu Arg Gin Asp Gly Lys Thr 
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515 520 525 



Phe lie Asp Phe Lys Lys Tyr Asn Asp Lys Leu Pro Leu Tyr lie Ser 
530 535 540 



Asn Pro Asn Tyr Lys Val Asn Val Tyr Ala Val Thr Lys Glu Asn Thr 
545 550 555 560 



lie lie Gin Pro Ser Glu Asn Gly Asp Thr Ser Thr Asn Gly lie Lys 
565 570 575 



Lys lie Leu lie Phe Ser Lys Lys Gly Tyr Glu lie Gly 
580 585 



<210> 19 

<211> 2418 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic coding region for Human TPA/synthetic 
antigen fusion protein 

<220> 

<221> CDS 

<222> (13) . . (2409) 

<223> 



<400> 19 

gatatcgcca cc atg gat gca atg aag aga ggg etc tgc tgt gtg ctg ctg 51 
Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu 
15 10 

ctg tgt gga gca gtc ttc gtt teg ccc age gec ggc ggg cat ggg gac 99 
Leu Cys Gly Ala Val Phe Val Ser Pro Ser Ala Gly Gly His Gly Asp 
15 20 25 

gtt ggc atg cat gtg aaa gaa aag gag aaa aac aag gac gaa aac aag 147 
Val Gly Met His Val Lys Glu Lys Glu Lys Asn Lys Asp Glu Asn Lys 
30 35 40 ' 45 

cgt aaa gac gaa gaa cgt cag aaa aca cag gag gaa cac tta aag gag 195 
Arg Lys Asp Glu Glu Arg Gin Lys Thr Gin Glu Glu His Leu Lys Glu 
50 55 60 



ate atg aag cac ata gta aag att gag gta aaa ggc gaa gag get gta 



243 
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Ile Met Lys His He Val Lys He Glu Val Lys Gly Glu Glu Ala Val 
65 70 75 

aag aag gag gca gca gaa aaa ctg ttg gag aag gtg cct tct gac gtc 2 91 

Lys Lys Glu Ala Ala Glu Lys Leu Leu Glu Lys Val Pro Ser Asp Val 
80 85 90 

tta gag atg tat aag gcc ate ggc ggt aag ate tat ate gtg gac gga 33 9 

Leu Glu Met Tyr Lys Ala He Gly Gly Lys He Tyr He Val Asp Gly 
95 100 105 

gac ate act aaa cac ata tct etc gaa get etc tec gag gac aag aaa 3 87 

Asp He Thr Lys His He Ser Leu Glu Ala Leu Ser Glu Asp Lys Lys 

110 115 120 125 

aag att aaa gac ate tac ggg aag gat gcc tta ttg cac gag cac tac 435 

Lys He Lys Asp He Tyr Gly Lys Asp Ala Leu Leu His Glu His Tyr 

130 135 140 

gtt tac gca aag gag ggc tat gag ccc gtg etc gtt att cag agt agt 4 83 

Val Tyr Ala Lys Glu Gly Tyr Glu Pro Val Leu Val He Gin Ser Ser 
145 150 155 

gag gac tac gtc gag aat ace gag aaa get ctg aat gtg tat tac gag 531 

Glu Asp Tyr Val Glu Asn Thr Glu Lys Ala Leu Asn Val Tyr Tyr Glu 
160 165 170 

ate gga aag att ctg tec egg gac ate ctg tec aaa ate aac cag cca 579 

He Gly Lys He Leu Ser Arg Asp He Leu Ser Lys He Asn Gin Pro 
175 180 185 

tac cag aaa ttc ctt gat gtt ctt aac aca ate aaa cag gcg tea gat 627 

Tyr Gin Lys Phe Leu Asp Val Leu Asn Thr He Lys Gin Ala Ser Asp 

190 195 200 205 

age gac ggg cag gat ctt ctg ttt aca aat caa etc aag gaa cac ccc 675 

Ser Asp Gly Gin Asp Leu Leu Phe Thr Asn Gin Leu Lys Glu His Pro 

210 215 ' 220 

act gat ttc age gtg gag ttc etc gag cag aat tct aac gaa gtc cag 723 

Thr Asp Phe Ser Val Glu Phe Leu Glu Gin Asn Ser Asn Glu Val Gin 
225 230 235 

9 a 9 gtg ttc gcc aag gca ttt gcg tac tat ate gaa ccc cag cat cgc 771 

Glu Val Phe Ala Lys Ala Phe Ala Tyr Tyr He Glu Pro Gin His Arg 
240 245 250 

gat gtg etc cag ctg tac gcc ccg gag gca ttt aac tac atg gac aaa 819 

Asp Val Leu Gin Leu Tyr Ala Pro Glu Ala Phe Asn Tyr Met Asp Lys 
255 260 265 

ttc aat gaa cag gag att cag ctg tct ctg gag gaa ctg aaa gac cag 867 

Phe Asn Glu Gin Glu He Gin Leu Ser Leu Glu Glu Leu Lys Asp Gin 

270 275 280 285 

agg atg etc tec egg tat gaa aag tgg gaa aag ate aaa cag cat tac 915 

Arg Met Leu Ser Arg Tyr Glu Lys Trp Glu Lys He Lys Gin His Tyr 

290 295 300 

cag cat tgg tec gac tec ctg tea gaa gag ggg cgc ggc ctg ttg aaa 963 

Gin His Trp Ser Asp Ser Leu Ser Glu Glu Gly Arg Gly Leu Leu Lys 
305 310 315 
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aag ttg cag att ccc ate gag cct aag aaa gat gat ata ata cac tct 1011 
Lys Leu Gin lie Pro He Glu Pro Lys Lys Asp Asp He He His Ser 

320 325 330 

eta age cag gag gag aag gaa etc ctg aag egg ata caa ate gac tea 1059 

Leu Ser Gin Glu Glu Lys Glu Leu Leu Lys Arg He Gin He Asp Ser 
335 340 345 

tec gat ttc ctt age aca gaa gag aag gag ttt eta aaa aaa ctt cag 1107 
Ser Asp Phe Leu Ser Thr Glu Glu Lys Glu Phe Leu Lys Lys Leu Gin 
350 355 360 365 

ata gat att aga gat tea ctg age gag gaa gag aag gag ctg etc aac 1155 

He Asp He Arg Asp Ser Leu Ser Glu Glu Glu Lys Glu Leu Leu Asn 
370 375 380 

cga att caa gtc gat agt teg aac ccc ttg tea gaa aaa gag aag gaa 12 03 

Arg He Gin Val Asp Ser Ser Asn Pro Leu Ser Glu Lys Glu Lys Glu 
385 390 395 

ttc ctg aaa aag ttg aag etc gac ate cag ccg tac gat att aat cag 1251 

Phe Leu Lys Lys Leu Lys Leu Asp He Gin Pro Tyr Asp He Asn Gin 

400 405 410 

egg eta caa gac ace ggc ggt ctg att gat age ccc age ate aac ctt 12 99 

Arg Leu Gin Asp Thr Gly Gly Leu He Asp Ser Pro Ser He Asn Leu 
415 420 425 

gac gta egg aag caa tat aag cgc gac att caa aat ate gac gee eta 1347 

Asp Val Arg Lys Gin Tyr Lys Arg Asp He Gin Asn He Asp Ala Leu 
430 435 440 445 

tta cat caa tec ata ggc tec acg eta tac aat aaa ate tat eta tac 13 95 

Leu His Gin Ser He Gly Ser Thr Leu Tyr Asn Lys He Tyr Leu Tyr 
450 455 460 

gaa aac atg aat att aac cag etc ace get aca ctg gga gcg gac ctg 1443 

Glu Asn Met Asn He Asn Gin Leu Thr Ala Thr Leu Gly Ala Asp Leu 
465 470 475 

gtc gat agt aca gac aac aca aag ata aac aga ggt att ttc aac gaa 1491 

Val Asp Ser Thr Asp Asn Thr Lys He Asn Arg Gly He Phe Asn Glu 

480 485 490 

ttc aaa aag aac ttt aag tat teg ate age agt aac tat atg att gtt 153 9 

Phe Lys Lys Asn Phe Lys Tyr Ser He Ser Ser Asn Tyr Met He Val 
495 500 505 

gac ate aat gaa egg ccc gca tta gac aat gag agg ttg aag tgg aga 1587 

Asp He Asn Glu Arg Pro Ala Leu Asp Asn Glu Arg Leu Lys Trp Arg 
510 515 520 525 

att caa ctg agt cct gat act agg gee ggc tat ctg gag aac ggg aaa 1635 

He Gin Leu Ser Pro Asp Thr Arg Ala Gly Tyr Leu Glu Asn Gly Lys 
530 535 540 

ctg ate tta cag cga aac ate ggg ctg gag ate aag gat gtg cag att 1683 

Leu He Leu Gin Arg Asn He Gly Leu Glu He Lys Asp Val Gin He 
545 550 555 

ate aag cag age gaa aaa gaa tac att cgc ate gac gee aag gtg gtg 1731 

He Lys Gin Ser Glu Lys Glu Tyr lie Arg He Asp Ala Lys Val Val 
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560 565 570 

cct aag tea aag ate gat acc aag ate cag gaa get cag etc aac att 1779 
Pro Lys Ser Lys lie Asp Thr Lys lie Gin Glu Ala Gin Leu Asn lie 
575 580 585 

aac cag gag tgg aat aaa get ctt ggt ctg cca aaa tac acc aaa ctt 1827 
Asn Gin Glu Trp Asn Lys Ala Leu Gly Leu Pro Lys Tyr Thr Lys Leu 
590 595 600 605 

ate acc ttt aat gtg cac aac agg tat gee tct aat ate gtc gag tea 1875 
lie Thr Phe Asn Val His Asn Arg Tyr Ala Ser Asn lie Val Glu Ser 
610 615 620 

gca tac ctg att etc aat gaa tgg aag aac aat att cag tct gac ctg 1923 
Ala Tyr Leu lie Leu Asn Glu Trp Lys Asn Asn lie Gin Ser Asp Leu 
625 630 635 

ate aag aag gtc acg aat tat ctg gtg gac gga aat ggc aga ttc gtg 1971 
lie Lys Lys Val Thr Asn Tyr Leu Val Asp Gly Asn Gly Arg Phe Val 
640 645 650 

ttc acc gac ata act ttg cca aac att gee gag caa tac act cat cag 2019 
Phe Thr Asp lie Thr Leu Pro Asn lie Ala Glu Gin Tyr Thr His Gin 
655 660 665 

gat gaa att tac gag caa gtc cac tec aaa ggt ctg tat gtt cca gag 2067 
Asp Glu lie Tyr Glu Gin Val His Ser Lys Gly Leu Tyr Val Pro Glu 
670 675 680 685 

tea aga teg att ctg etc cat ggt cca tec aaa ggg gtt gag ctt cga 2115 
Ser Arg Ser lie Leu Leu His Gly Pro Ser Lys Gly Val Glu Leu Arg 
690 695 700 

cag gat tct gag gga ttt ate get gac ttt gga gec get gtg gat gac 2163 
Gin Asp Ser Glu Gly Phe lie Ala Asp Phe Gly Ala Ala Val Asp Asp 
705 710 715 

tac gee gga tac ctg ttg gat aag cag cag tct gat etc gtg aca aat 2211 
Tyr Ala Gly Tyr Leu Leu Asp Lys Gin Gin Ser Asp Leu Val Thr Asn 
720 725 730 

age aaa aaa ttc ata gat att ttc aag gag gaa ggg agt cag ctg act 2259 
Ser Lys Lys Phe lie Asp lie Phe Lys Glu Glu Gly Ser Gin Leu Thr 
735 740 745 

tec tat ggc cgc acg aac gag get gaa ttt ttt gcg gaa gee ttt aga 23 07 

Ser Tyr Gly Arg Thr Asn Glu Ala Glu Phe Phe Ala Glu Ala Phe Arg 
750 755 760 765 

ctt atg cac age acc gac cat get gaa agg ttg aag gtg caa aag aat 2355 
Leu Met His Ser Thr Asp His Ala Glu Arg Leu Lys Val Gin Lys Asn 
770 775 780 

gee cct aaa acc ttc cag ttc ata aat gac cag ate aag ttc ate ate 2403 
Ala Pro Lys Thr Phe Gin Phe He Asn Asp Gin He Lys Phe He He 
785 790 795 



aac tct tgaggatcc 
Asn Ser 



2418 
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<210> 20 

<211> 799 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Human TPA/synthetic antigen fusion protein 

<400> 20 

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly 
1 5 10 15 

Ala Val Phe Val Ser Pro Ser Ala Gly Gly His Gly Asp Val Gly Met 
20 25 30 

His Val Lys Glu Lys Glu Lys Asn Lys Asp Glu Asn Lys Arg Lys Asp 
35 40 45 

Glu Glu Arg Gin Lys Thr Gin Glu Glu His Leu Lys Glu He Met Lvs 
50 55 60 

His He Val Lys He Glu Val Lys Gly Glu Glu Ala Val Lys Lys Glu 
65 70 75 80 

Ala Ala Glu Lys Leu Leu Glu Lys Val Pro Ser Asp Val Leu Glu Met 
85 90 95 

Tyr Lys Ala He Gly Gly Lys He Tyr He Val Asp Gly Asp He Thr 
100 105 HO 

Lys His He Ser Leu Glu Ala Leu Ser Glu Asp Lys Lys Lys He Lvs 
H5 120 125 

Asp He Tyr Gly Lys Asp Ala Leu Leu His Glu His Tyr Val Tyr Ala 
130 135 140 

Lys Glu Gly Tyr Glu Pro Val Leu Val He Gin Ser Ser Glu Asp Tyr 
145 150 155 * 160 

Val Glu Asn Thr Glu Lys Ala Leu Asn Val Tyr Tyr Glu He Gly Lys 
165 170 175 

He Leu Ser Arg Asp He Leu Ser Lys He Asn Gin Pro Tyr Gin Lys 
180 185 190 
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Phe Leu Asp Val Leu Asn Thr lie Lys Gin Ala Ser Asp Ser Asp Gly 
195 200 205 

Gin Asp Leu Leu Phe Thr Asn Gin Leu Lys Glu His Pro Thr Asp Phe 
210 215 220 

Ser Val Glu Phe Leu Glu Gin Asn Ser Asn Glu Val Gin Glu Val Phe 
225 230 235 240 

Ala Lys Ala Phe Ala Tyr Tyr He Glu Pro Gin His Arg Asp Val Leu 
245 250 255 

Gin Leu Tyr Ala Pro Glu Ala Phe Asn Tyr Met Asp Lys Phe Asn Glu 
260 265 270 

Gin Glu He Gin Leu Ser Leu Glu Glu Leu Lys Asp Gin Arg Met Leu 
275 280 285 

Ser Arg Tyr Glu Lys Trp Glu Lys He Lys Gin His Tyr Gin His Trn 
290 295 ' 300 

Ser Asp Ser Leu Ser Glu Glu Gly Arg Gly Leu Leu Lys Lys Leu Gin 
305 310 315 320 

He Pro He Glu Pro Lys Lys Asp Asp He He His Ser Leu Ser Gin 
325 330 335 

Glu Glu Lys Glu Leu Leu Lys Arg He Gin He Asp Ser Ser Asp Phe 
34 0 345 350 

Leu Ser Thr Glu Glu Lys Glu Phe Leu Lys Lys Leu Gin He Asp He 
355 360 365 

Arg Asp Ser Leu Ser Glu Glu Glu Lys Glu Leu Leu Asn Arg He Gin 
370 375 380 

Val Asp Ser Ser Asn Pro Leu Ser Glu Lys Glu Lys Glu Phe Leu Lys 
385 390 395 400 

Lys Leu Lys Leu Asp He Gin Pro Tyr Asp He Asn Gin Arg Leu Gin 
405 410 415 

Asp Thr Gly Gly Leu He Asp Ser Pro Ser He Asn Leu Asp Val Arc, 
420 425 430 

Lys Gin Tyr Lys Arg Asp He Gin Asn He Asp Ala Leu Leu His Gin 
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435 440 445 



Ser lie Gly Ser Thr Leu Tyr Asn Lys lie Tyr Leu Tyr Glu Asn Met 
450 455 460 



Asn lie Asn Gin Leu Thr Ala Thr Leu Gly Ala Asp Leu Val Asp Ser 
465 470 475 480 



Thr Asp Asn Thr Lys He Asn Arg Gly He Phe Asn Glu Phe Lys Lys 
485 490 495 



Asn Phe Lys Tyr Ser He Ser Ser Asn Tyr Met He Val Asp He Asn 
500 505 510 



Glu Arg Pro Ala Leu Asp Asn Glu Arg Leu Lys Trp Arg He Gin Leu 
515 520 525 



Ser Pro Asp Thr Arg Ala Gly Tyr Leu Glu Asn Gly Lys Leu He Leu 
530 535 540 



Gin Arg Asn lie Gly Leu Glu He Lys Asp Val Gin lie lie Lys Gin 
545 550 555 560 



Ser Glu Lys Glu Tyr He Arg He Asp Ala Lys Val Val Pro Lys Ser 
565 570 575 



Lys lie Asp Thr Lys lie Gin Glu Ala Gin Leu Asn lie Asn Gin Glu 
580 585 590 



Trp Asn Lys Ala Leu Gly Leu Pro Lys Tyr Thr Lys Leu He Thr Phe 
595 600 605 



Asn Val His Asn Arg Tyr Ala Ser Asn He Val Glu Ser Ala Tyr Leu 
610 615 620 



He Leu Asn Glu Trp Lys Asn Asn lie Gin Ser Asp Leu lie Lys Lys 
625 630 635 " 640 



Val Thr Asn Tyr Leu Val Asp Gly Asn Gly Arg Phe Val Phe Thr Asp 
645 650 655 



He Thr Leu Pro Asn He Ala Glu Gin Tyr Thr His Gin Asp Glu lie 
660 665 670 



Tyr Glu Gin Val His Ser Lys Gly Leu Tyr Val Pro Glu Ser Arg Ser 
675 680 685 
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Ile Leu Leu His Gly Pro Ser Lys Gly Val Glu Leu Arg Gin Asp Ser 
690 695 700 

Glu Gly Phe lie Ala Asp Phe Gly Ala Ala Val Asp Asp Tyr Ala Gly 
705 710 715 720 

Tyr Leu Leu Asp Lys Gin Gin Ser Asp Leu Val Thr Asn Ser Lys Lys 
725 730 735 

Phe lie Asp He Phe Lys Glu Glu Gly Ser Gin Leu Thr Ser Tyr Gly 
740 745 750 

Arg Thr Asn Glu Ala Glu Phe Phe Ala Glu Ala Phe Arg Leu Met His 
755 760 765 

Ser Thr Asp His Ala Glu Arg Leu Lys Val Gin Lys Asn Ala Pro Lys 
770 775 780 

Thr Phe Gin Phe He Asn Asp Gin He Lys Phe He lie Asn Ser 
785 790 795 

<210> 21 

<211> 2292 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic coding region 
<400> 21 

atgaagaaga ggaaggtgct gatccccctg atggccctga gcaccatcct ggtgagcagc 60 

accggcaacc tggaggtgat ccaggccgag gtgaagcagg agaacaggct gctgaacgag 12 0 

agcgagagca gcagccaggg cctgctgggc tactacttca gcgacctgaa cttccaggcc 18 0 

cccatggtgg tgaccagcag caccaccggc gacctgagca tccccagcag cgagctggag 240 

aacatcccca gcgagaacca gtacttccag agcgccatct ggagcggctt catcaaggtg 300 

aagaagagcg acgagtacac cttcgccacc agcgccgaca accacgtgac catgtgggtg 3 60 

gacgaccagg aggtgatcaa caaggccagc aacagcaaca agatcaggct ggagaagggc 42 0 

aggctgtacc agatcaagat ccagtaccag agggagaacc ccaccgagaa gggcctggac 4 80 

ttcaagctgt actggaccga cagccagaac aagaaggagg tgatcagcag cgacaacctg 540 

cagctgcccg agctgaagca gaagagcagc aacagcagga agaagaggag caccagcgcc 600 
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ggccccaccg 


tgcccgacag 


ggacaacgac 


ggcatccccg 


acagcctgga 


ggtggagggc 


660 


tacaccgtgg 


acgtgaagaa 


caagaggacc 


ttcctgagcc 


cctggatcag 


caacatccac 


720 


gagaagaagg 


gcctgaccaa 


gtacaagagc 


agccccgaga 


agtggagcac 


cgccagcgac 


780 


ccctacagcg 


acttcgagaa 


ggtgaccggc 


aggatcgaca 


agaacgtgag 


ccccgaggcc 


840 


aggcaccccc 


tggtggccgc 


ctaccccatc 


gtgcacgtgg 


acatggagaa 


catcatcctg 


900 


agcaagaacg 


aggaccagag 


cacccagaac 


accgacagcg 


agaccaggac 


catcagcaag 


960 


aacaccagca 


ccagcaggac 


ccacaccagc 


gaggtgcacg 


gcaacgccga 


ggtgcacgcc 


1020 


agcttcttcg 


acatcggcgg 


cagcgtgagc 


gccggcttca 


gcaacagcaa 


cagcagcacc 


1080 


gtggccatcg 


accacagcct 


gagcctggcc 


ggcgagagga 


cctgggccga 


gaccatgggc 


1140 


ctgaacaccg 


ccgacaccgc 


caggctgaac 


gccaacatca 


ggtacgtgaa 


caccggcacc 


1200 


gcccccatct 


acaacgtgct 


gcccaccacc 


agcctggtgc 


tgggcaagaa 


ccagaccctg 


1260 


gccaccatca 


aggccaagga 


gaaccagctg 


agccagatcc 


tggcccccaa 


caactactac 


1320 


cccagcaaga 


acctggcccc 


catcgccctg 


aacgcccagg 


acgacttcag 


cagcaccccc 


1380 


atcaccatga 


actacaacca 


gttcctggag 


ctggagaaga 


ccaagcagct 


gaggctggac 


1440 


accgaccagg 


tgtacggcaa 


catcgccacc 


tacaacttcg 


agaacggcag 


ggtgagggtg 


1500 


gacaccggca 


gcaactggag 


cgaggtgctg 


ccccagatcc 


aggagaccac 


cgccaggatc 


1560 


atcttcaacg 


gcaaggacct 


gaacctggtg 


gagaggagga 


tcgccgccgt 


gaaccccagc 


1620 


gaccccctgg 


agaccaccaa 


gcccgacatg 


accctgaagg 


aggccctgaa 


gatcgccttc 


1680 


ggcttcaacg 


agcccaacgg 


caacctgcag 


taccagggca 


aggacatcac 


cgagttcgac 


1740 


ttcaacttcg 


accagcagac 


cagccagaac 


atcaagaacc 


agctggccga 


gctgaacgcc 


1800 


accaacatct 


acaccgtgct 


ggacaagatc 


aagctgaacg 


ccaagatgaa 


catcctgatc 


1860 


agggacaaga 


ggttccacta 


cgacaggaac 


aacatcgccg 


tgggcgccga 


cgagagcgtg 


1920 


gtgaaggagg 


cccacaggga 


ggtgatcaac 


agcagcaccg 


agggcctgct 


gctgaacatc 


1980 


gacaaggaca 


tcaggaagat 


cctgagcggc 


tacatcgtgg 


agatcgagga 


caccgagggc 


2040 


ctgaaggagg 


tgatcaacga 


caggtacgac 


atgctgaaca 


tcagcagcct 


gaggcaggac 


2100 


ggcaagacct 


tcatcgactt 


caagaagtac 


aacgacaagc 


tgcccctgta 


catcagcaac 


2160 


cccaactaca 


aggtgaacgt 


gtacgccgtg 


accaaggaga 


acaccatcat 


caaccccagc 


2220 


gagaacggcg 


acaccagcac 


caacggcatc 


aagaagatcc 


tgatcttcag 


caagaagggc 


2280 


tacgagatcg 


gc 
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<210> 22 
<211> 2427 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic coding region 
<400> 22 



atgaacatca 


agaaggagtt 


catcaaggtg 


atcagcatga 


gctgcctggt 


gaccgccatc 


60 


accctgagcg 


gccccgtgtt 


catccccctg 


gtgcagggcg 


ccggcggcca 


eggegaegtg 


120 


ggcatgcacg 


tgaaggagaa 


ggagaagaac 


aaggacgaga 


acaagaggaa 


ggacgaggag 


180 


aggaacaaga 


cccaggagga 


gcacctgaag 


gagatcatga 


ageacategt 


gaagatcgag 


240 


gtgaagggcg 


aggaggcegt 


gaagaaggag 


gccgccgaga 


agctgctgga 


gaaggtgccc 


300 


agcgacgtgc 


tggagatgta 


caaggccatc 


ggeggcaaga 


tetacategt 


ggaeggegae 


360 


atcaccaagc 


acatcagcct 


ggaggccctg 


agegaggaca 


agaagaagat 


caaggacatc 


420 


tacggcaagg 


acgccctgct 


gcacgagcac 


tacgtgtacg 


ccaaggaggg 


ctacgagccc 


480 


gtgctggtga 


tccagagcag 


cgaggactac 


gtggagaaca 


ccgagaaggc 


ectgaaegtg 


540 


tactacgaga 


teggcaagat 


cctgagcagg 


gacatcctga 


gcaagatcaa 


ccagccctac 


600 


cagaagttcc 


tggacgtgct 


gaacaccatc 


aagaacgeca 


gegacagega 


cggccaggac 


660 


ctgctgttca 


ccaaccagct 


gaaggagcac 


cccaccgact 


tcagcgtgga 


gttcctggag 


720 


cagaacagca 


aegaggtgea 


ggaggtgttc 


gccaaggcct 


tcgcctacta 


catcgagccc 


780 


cagcacaggg 


aegtgetgea 


gctgtacgcc 


cccgaggcct 


tcaactacat 


ggacaagttc 


840 


aacgagcagg 


agatcaacct 


gagectggag 


gagctgaagg 


accagaggat 


gctgagcagg 


900 


t^ccr^cr;^ serf" 
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gagggcaggg 


gectgetgaa 


gaagctgcag 


atccccatcg 


ageccaagaa 


ggacgacatc 


1020 


atccacagcc 


tgagccagga 


ggagaaggag 


ctgetgaaga 


ggatccagat 


cgacagcagc 


1080 


gacttcctga 


gcaccgagga 


gaaggagttc 


ctgaagaagc 


tgeagatega 


catcagggac 


1140 


agectgageg 


aggaggagaa 


ggagctgctg 


aacaggatcc 


aggtggacag 


cagcaacccc 


1200 


ctgagegaga 


aggagaagga 


gttcctgaag 


aagctgaagc 


tggacatcca 


gccctacgac 


1260 


atcaaccaga 


ggctgcagga 


caccggcggc 


ctgatcgaca 


gccccagcat 


caacctggac 


1320 


gtgaggaagc 


agtacaagag 


ggacatccag 


aacatcgacg 


ccctgctgca 


ccagagcatc 


1380 


ggcagcaccc 


tgtacaacaa 


gatctacctg 


tacgagaaca 


tgaacatcaa 


caacctgacc 


1440 


gccaccctgg 


gcgccgacct 


ggtggacagc 


accgacaaca 


ccaagatcaa 


caggggcatc 


1500 


ttcaacgagt 


tcaagaagaa 


cttcaagtac 


agcatcagca 


gcaactacat 


gatcgtggac 


1560 
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atcaacgaga 


ggcccgccct 


ggacaacgag 


aggctgaagt 


ggaggatcca 


gctgagcccc 


1620 


gacaccaggg 


ccggctacct 


ggagaacggc 


aagctgatcc 


tgcagaggaa 


catcggcctg 


1680 


gagatcaagg 


acgtgcagat 


catcaagcag 


agcgagaagg 


agtacatcag 


gatcgacgcc 


1740 


aaggtggtgc 


ccaagagcaa 


gatcgacacc 


aagatccagg 


aggcccagct 


gaacatcaac 


1800 


caggagtgga 


acaaggccct 


gggcctgccc 


aagtacacca 


agctgatcac 


cttcaacgtg 


1860 


cacaacaggt 


acgccagcaa 


catcgtggag 


agcgcctacc 


tgatcctgaa 


cgagtggaag 


1920 


aacaacatcc 


agagcgacct 


gatcaagaag 


gtgaccaact 


acctggtgga 


cggcaacggc 


1980 


aggttcgtgt 


tcaccgacat 


caccctgccc 


aacatcgccg 


agcagtacac 


ccaccaggac 


2040 


gagatctacg 


agcaggtgca 


cagcaagggc 


ctgtacgtgc 


ccgagagcag 


gagcatcctg 


2100 


ctgcacggcc 


ccagcaaggg 


cgtggagctg 


aggaacgaca 


gcgagggctt 


catccacgag 


2160 


ttcggccacg 


ccgtggacga 


ctacgccggc 


tacctgctgg 


acaagaacca 


gagcgacctg 


2220 


gtgaccaaca 


gcaagaagtt 


catcgacatc 


ttcaaggagg 


agggcagcaa 


cctgaccagc 


2280 


tacggcagga 


ccaacgaggc 


cgagttcttc 


gccgaggcct 


tcaggctgat 


gcacagcacc 


2340 


gaccacgccg 


agaggctgaa 


ggtgcagaag 


aacgccccca 


agaccttcca 


gttcatcaac 


2400 


gaccagatca 


agttcatcat 


caacagc 
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<210> 23 
<211> 2295 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic coding region 
<400> 23 

atgaaaaagc gtaaggtgct gatccctctc atggcgctgt caactatctt ggtgagtagc 60 
accggcaacc tggaagtgat ccaagccgaa gtgaagcaag aaaatcgact tctgaacgag 120 
agcgaaagtt catcacaggg tcttctcgga tactacttca gtgacttgaa tttccaagca 180 
ccaatggtgg tgactagtag caccaccggc gatttgagca ttcccagctc tgagttggag 240 
aacattccca gcgaaaatca gtacttccag tctgctatct ggtccggatt cattaaggtt 300 
aaaaagtccg acgaatatac atttgctacc tcggcggata accatgtgac aatgtgggtg 360 
gacgaccagg aagtgatcaa caaggcttca aactctaata aaatccggct cgagaagggg 420 
aggctctacc agatcaaaat tcagtaccag cgggaaaacc ctacagaaaa aggactcgat 480 
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ttcaagctgt 


actggacaga 


tagccaaaac 


aagaaagaag 


ttatcagctc 


agacaatctg 


540 


cagttacccg 


agctcaagca 


gaagagttct 


aattctagga 


agaaaagatc 


tacatccgca 


600 


gggccaactg 


tgcccgacag 


agacaatgat 


ggaatccctg 


atagtctaga 


ggttgaggga 


660 


tacacggtag 


atgtcaagaa 


caaaaggact 


tttctctcgc 


cttggatatc 


aaatatccat 


720 


gagaagaagg 


ggcttaccaa 


gtacaagtcc 


tcccccgaga 


agtggtctac 


cgcttccgat 


780 


ccatatagcg 


atttcgagaa 


ggtcacaggc 


cggatcgata 


aaaatgtgtc 


tccagaggct 


840 


agacaccccc 


tggtagcagc 


ctacccgatt 


gtacacgtgg 


acatggagaa 


catcattcta 


900 


agcaaaaacg 


aggaccagtc 


cacacaaaac 


actgactccg 


agacccgcac 


catatctaaa 


960 


aacaccagta 


cttcaaggac 


ccacacctct 


gaagtgcacg 


gcaatgcgga 


agtccatgca 


1020 


tcgtttttcg 


atattggtgg 


atccgtgtca 


gccggcttta 


gcaatagcaa 


ctcctcgacg 


1080 


gttgccattg 


accactcact 


gtcattagca 


ggtgagagga 


cttgggctga 


aactatgggt 


1140 


ctgaataccg 


ccgatacggc 


ccggctcaac 


gcaaatattc 


ggtacgtcaa 


cacagggact 


1200 


gctcctatat 


ataacgtgct 


gcctacgaca 


agtcttgtcc 


tgggcaaaaa 


tcagaccctc 


1260 


gcaaccatta 


aggcaaagga 


aaatcagctg 


agccagatcc 


tcgcccctaa 


caactattat 


1320 


ccatccaaaa 


atttagcccc 


catagccctg 


aacgcccagg 


acgacttttc 


ctctaccccc 


1380 


ataactatga 


attacaatca 


gttcctggag 


ctggaaaaga 


cgaagcagct 


gagactagac 


1440 


accgatcagg 


tgtatggaaa 


catagcgaca 


tataactttg 


agaacggccg 


cgtgcgcgtc 


1500 


gacactgggt 


caaactggtc 


tgaagttctg 


ccgcaaattc 


aagagacaac 


cgccagaatt 


1560 


atctttaatg 


ggaaggactt 


gaaccttgtc 


gaacgtagaa 


ttgccgccgt 


gaaccccagt 


1620 


gatccactcg 


agacgactaa 


accggatatg 


acactgaaag 


aggctctgaa 


gattgccttc 


1680 


ggattcaacg 


aacctaatgg 


caatttgcag 


tatcagggga 


aagacatcac 


agagtttgat 


1740 


ttcaatttcg 


atcagcagac 


ttcccaaaat 


atcaaaaatc 


agttggcaga 


gctgaatgcc 


1800 


accaatatct 


acacggttct 


cgataaaatc 


aaacttaacg 


ccaagatgaa 


catattgatt 


1860 


cgagacaaac 


gcttccacta 


cgaccgcaac 


aatatagccg 


taggcgctga 


tgagtctgtc 


1920 


gtcaaggagg 


ctcataggga 


agttatcaac 


agcagtactg 


aagggctgtt 


acttaatatc 


1980 


gacaaggaca 


ttcggaagat 


cctgtccggg 


tatatcgtgg 


agatcgagga 


taccgagggc 


2040 


ctgaaggaag 


tcattaacga 


ccgctatgat 


atgctgaaca 


tttccagctt 


acgacaggac 


2100 


ggtaagacat 


ttattgactt 


taaaaagtat 


aacgacaagc 


tacccctgta 


catttccaac 


2160 


ccaaattaca 


aagttaatgt 


gtatgctgta 


accaaggaga 


acacaatcat 


caatccaagc 


2220 


gagaacggcg 


ataccagcac 


aaatggaatc 


aaaaagatcc 


ttatatttag 


taaaaaaggc 


2280 


tacgagatcg 


gttga 
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<210> 24 
<211> 2292 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic coding region 
<400> 24 



atgaaaaaga 


ggaaggtgct 


gatccctctc 


atggccctgt 


ctaccatcct 


ggttagtagc 


60 


acagggaacc 


tggaagtgat 


tcaggccgag 


gttaagcaag 


agaataggct 


gctcaacgag 


120 


tcagaatctt 


cgtcacaggg 


attattgggt 


tactattttt 


cggacctgaa 


tttccaggcc 


180 


ccaatggtcg 


ttacaagctc 


cacaacaggc 


gacctgtcta 


tccccagctc 


cgaattggag 


240 


aacatcccta 


gcgagaacca 


atactttcaa 


agcgctattt 


ggtcaggctt 


cataaaagtg 


300 


aagaagtctg 


acgaatacac 


gtttgcaaca 


tctgccgata 


accacgtcac 


tatgtgggtc 


360 


gatgaccagg 


aagtcatcaa 


caaggctagt 


aatagcaaca 


aaatcagact 


ggagaaaggg 


420 


agattgtacc 


agatcaagat 


ccagtaccaa 


cgggaaaacc 


caacagagaa 


gggcctcgat 


480 


tttaaactgt 


attggactga 


ctctcagaat 


aagaaggaag 


tgattagcag 


cgacaattta 


540 


caattacccg 


agttgaaaca 


gaagagctct 


aattcaagga 


aaaagagatc 


tacctccgcc 


600 


ggaccaacag 


ttccagatag 


ggataatgat 


ggaatccctg 


actcactgga 


ggtcgagggt 


660 
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gagaagaagg 


gtctgactaa 


gtacaaatcc 


agcccagaga 


aatggagcac 


cgcaagtgat 


780 


ccttatagtg 


acttcgagaa 


ggtgacgggc 


cggatagaca 


agaacgtatc 


acccgaagct 


840 


cgtcatcctc 


tggtcgccgc 


ctaccctatt 


gtgcatgtgg 


acatggaaaa 


catcatcctg 


900 


agtaagaacg 


aagaccagag 


cactcagaac 


accgactccg 


agacacgaac 


gatatctaag 


960 


aatacatcca 


cctcacgcac 


tcataccagc 


gaagtgcacg 


gtaacgctga 


agtgcacgcg 


1020 


tccttcttcg 


acatcggcgg 


gtccgtgtcc 


gctggatttt 


ccaactccaa 


ctcttcgacc 


1080 


gtagctattg 


accacagcct 


gagccttgcc 


ggagaaagga 


catgggcgga 


gactatgggc 


1140 


ctgaatacgg 


ctgatacggc 


acggctcaat 


gccaacatca 


gatacgtgaa 


caccgggaca 


1200 


gcccctattt 


acaatgtgct 


cccaaccaca 


tcactcgtac 


tgggaaaaaa 


ccagacccta 


1260 


gctactatta 


aagcgaaaga 


aaatcagttg 


tcacagatac 


tggcacccaa 


caattattat 


1320 


ccaagcaaaa 


acctggcacc 


catcgcactc 


aatgcgcagg 


atgactttag 


tagtacaccc 


1380 


attacaatga 


actacaatca 


gttccttgag 


ctcgagaaga 


ccaagcaact 


gagactcgac 


1440 
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actgaccagg 


tgtatggtaa 


tatcgccacc 


tacaacttcg 


aaaacggaag 


ggtgcgggta 


1500 


gatacgggct 


ccaactggtc 


ggaggtgtta 


cctcagatcc 


aggaaaccac 


cgcccgcatt 


1560 


attttcaacg 


gcaaggatct 


aaatctcgtt 


gagcgccgga 


tagcagctgt 


caatcccagt 


1620 


gatccgctcg 


aaaccaccaa 


gcccgacatg 


actttgaagg 


aagctcttaa 


gattgccttt 


1680 


gggtttaacg 


agcccaatgg 


gaatctgcag 


taccagggca 


aagatattac 


cgagtttgat 


1740 


tttaactttg 


atcagcagac 


aagccagaac 


attaagaatc 


aattagccga 


gctgaatgcc 


1800 


actaacatct 


atactgtttt 


ggacaagatt 


aaacttaatg 


caaagatgaa 


tatactaata 


1860 


cgagataagc 


gcttccatta 


tgatcgaaat 


aacatcgcag 


ttggcgccga 


cgaatcagtt 


1920 


gtgaaggagg 


cccacagaga 


ggtcattaat 


tcctctacag 


agggtcttct 


tctgaatatc 


1980 


gacaaggaca 


tacgtaagat 


cctgagcgga 


tatattgtag 


aaatcgaaga 


tactgagggg 


2040 


ctgaaagagg 


tcatcaacga 


ccgctatgat 


atgcttaaca 


tctctagttt 


gcggcaagat 


2100 


ggaaagactt 


tcattgattt 


caagaaatac 


aacgataaac 


tcccgctgta 


tatctccaac 


2160 


ccaaattata 


aggtgaatgt 


gtacgctgtc 


accaaagaga 


ataccattat 


taacccgtct 


2220 


gagaatggcg 


acacctccac 


gaatgggata 


aaaaaaatcc 


ttatcttcag 


taaaaaaggc 


2280 


tacgagatcg 


gg 
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<210> 25 

<211> 2292 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic coding region 
<400> 25 

atgaaaaaaa ggaaggtgtt gatccccctt atggcccttt ccaccatctt ggtatcctca 60 

accggcaacc tggaggttat tcaagccgaa gtgaagcagg aaaatagact gctgaacgaa 120 

tccgaatcta gttctcaggg tctgctgggc tactatttta gcgacctcaa tttccaggca 180 

ccaatggtcg tgacttcgag caccacaggc gacttgagca ttccctcttc cgaactcgag 240 

aacataccaa gcgagaatca gtattttcag tccgcaatct ggtcgggttt tatcaaagta 300 

aaaaagagcg acgaatacac tttcgctacg tcagccgata atcatgtgac catgtgggtg 360 

gatgaccaag aggtcatcaa taaggcgagt aactctaaca agattcgact ggaaaaggga 420 

cgcctctatc agattaagat tcagtaccag cgtgagaacc ccactgaaaa gggtctggac 4 80 
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tttaagctgt 


attggacgga 


tagtcagaat 


aaaaaggagg 


tgatcagttc 


agacaacttg 


540 


caattgcctg 


agctgaaaca 


gaagtccagc 


aactctcgga 


agaagcgcag 


tactagcgct 


600 


ggcccaacag 


tccccgaccg 


cgacaatgat 


gggattcccg 


attctttgga 


agtggaggga 


660 


tacacagtgg 


acgtgaagaa 


caagagaaca 


ttcctgagtc 


catggattag 


taatatccat 


720 


gagaaaaaag 


gtctaaccaa 


atacaaaagc 


agcccagaga 


agtggtcaac 


agcatcggat 


780 


ccttactccg 


atttcgagaa 


agttactggc 


aggattgaca 


agaacgtatc 


tccggaggcc 


840 


aggcatcctc 


tcgtcgccgc 


ttacccgatc 


gtccacgtcg 


acatggagaa 


catcatcctg 


900 


agtaagaatg 


aggatcaaag 


cactcagaat 


actgattccg 


agacacggac 


aatcagtaag 


960 


aatacctcaa 


cgagcaggac 


acacacctct 


gaagttcacg 


gcaatgccga 


ggtgcacgct 


1020 


tcattcttcg 


atatcggagg 


atccgtgagc 


gcgggcttca 


gcaactctaa 


ctcttccact 


1080 


gtagcgatcg 


atcatagcct 


ctccctagcc 


ggagagcgga 


catgggctga 


gaccatgggg 


1140 


ttgaatactg 


cagatacagc 


aagactgaac 


gccaatatta 


ggtatgtgaa 


tacaggtacc 


1200 


gcccccatct 


acaacgtcct 


tcctaccacc 


tcactggtgt 


taggcaaaaa 


tcagaccctc 


1260 


gccaccatta 


aggcaaaaga 


gaatcaactc 


tcacagatac 


tggccccaaa 


caactattac 


1320 


ccatctaaga 


atttagctcc 


cattgcttta 


aacgcccagg 


acgattttag 


ctcaacgcct 


1380 


atcaccatga 


attataacca 


gttcctggaa 


ctggaaaaaa 


ctaagcagct 


ccgcctggac 


1440 


accgatcagg 


tgtatggcaa 


catcgccaca 


tacaatttcg 


aaaatgggcg 


cgttcgggtg 


1500 


gacaccgggt 


ccaactggag 


tgaagtccta 


ccccaaatcc 


aggaaaccac 


tgctcgaatc 


1560 


atcttcaatg 


gaaaagacct 


gaatcttgtg 


gagcggcgaa 


tcgccgctgt 


gaatccttcc 


1620 


gaccctctgg 


aaacgacgaa 


gcccgacatg 


actttgaaag 


aggcgctaaa 


aatcgctttt 


1680 


ggatttaatg 


aaccgaacgg 


caacttacaa 


tatcaaggga 


aggacattac 


cgagttcgac 


1740 


tttaactttg 


atcagcagac 


ctcgcagaac 


ataaagaatc 


agctcgctga 


gctgaacgca 


1800 


acgaatatat 


acaccgtcct 


ggacaaaatt 


aagcttaacg 


ccaagatgaa 


catcctcatt 


1860 


agagacaaga 


gatttcacta 


cgataggaat 


aacattgccg 


ttggagccga 


tgagtctgtg 


1920 


gtgaaagagg 


cacaccgcga 


ggtcattaac 


tccagcactg 


aa gggctgct 


gctgaacatt 


1980 


gacaaggata 


ttagaaaaat 


cctgagcggg 


tacatcgttg 


agatcgaaga 


taccgaggga 


2040 


cttaaggaag 


ttataaacga 


ccgttatgac 


atgttaaaca 


tatcaagcct 


ccggcaggac 


2100 


ggtaagacat 


ttatagattt 


caagaaatac 


aacgataagc 


ttcctcttta 


catctcaaat 


2160 


cccaactata 


aggtgaatgt 


ttatgcagta 


acaaaagaaa 


atacaattat 


taatccatcc 


2220 


gagaacggcg 


atacatctac 


taacgggata 


aaaaaaatcc 


tcatcttctc 


caagaaaggc 


2280 


tacgagatag 


gg 










2292 



-70- 

<210> 26 
<211> 2430 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic coding region 
<400> 26 



atgaacatca 


aaaaagagtt 


tataaaggtg 


attagcatga 


gctgcctggt 


cactgccatt 


60 


accctgagtg 


gcccagtgtt 


tatccctctc 


gtccagggcg 


ccggcgggca 


tggggacgtt 


120 


ggcatgcatg 


tgaaagaaaa 


ggagaaaaac 


aaggacgaaa 


acaagcgtaa 


agacgaagaa 


180 


cgtaataaaa 


cacaggagga 


acacttaaag 


gagatcatga 


agcacatagt 


aaagattgag 


240 


gtaaaaggcg 


aagaggctgt 


aaagaaggag 


gcagcagaaa 


aactgttgga 


gaaggtgcct 


300 


tctgacgtct 


tagagatgta 


taaggccatc 


ggcggtaaga 


tctatatcgt 


ggacggagac 


360 


atcactaaac 


acatatctct 


cgaagctctc 


tccgaggaca 


agaaaaagat 


taaagacatc 


420 


tacgggaagg 


atgccttatt 


gcacgagcac 


tacgtttacg 


caaaggaggg 


ctatgagccc 


480 


gtgctcgtta 


ttcagagtag 


tgaggactac 


gtcgagaata 


ccgagaaagc 


tctgaatgtg 


540 


tattacgaga 


tcggaaagat 


tctgtcccgg 


gatatcctgt 


ccaaaatcaa 


ccagccatac 


600 


cagaaattcc 


ttgatgttct 


taacacaatc 


aaaaacgcgt 


cagatagcga 


cgggcaggat 


660 


cttctgttta 


caaatcaact 


caaggaacac 


cccactgatt 


tcagcgtgga 


gttcctcgag 


720 


cagaattcta 


acgaagtcca 


ggaggtgttc 


gccaaggcat 


ttgcgtacta 


tatcgaaccc 


780 


cagcatcgcg 


atgtgctcca 


gctgtacgcc 


ccggaggcat 


ttaactacat 


ggacaaattc 


840 


aatgaacagg 


agattaatct 


gtctctggag 


gaactgaaag 


accagaggat 


gctctcccgg 


900 


tatgaaaagt 


gggaaaagat 


caaacagcat 


taccagcatt 


ggtccgactc 


cctgtcagaa 


960 


gaggggcgcg 


gcctgttgaa 


aaagttgcag 


attcccatcg 


agcctaagaa 


agatgatata 


1020 


atacactctc 


taagccagga 


ggagaaggaa 


ctcctgaagc 


ggatacaaat 


cgactcatcc 


1080 


gatttcctta 


gcacagaaga 


gaaggagttt 


ctaaaaaaac 


ttcagataga 


tattagagat 


1140 


tcactgagcg 


aggaagagaa 


ggagctgctc 


aaccgaattc 


aagtcgatag 


ttcgaacccc 


1200 


ttgtcagaaa 


aagagaagga 


attcctgaaa 


aagttgaagc 


tcgacatcca 


gccgtacgat 


1260 


attaatcagc 


ggctacaaga 


caccggcggt 


ctgattgata 


gccccagcat 


caaccttgac 


1320 


gtacggaagc 


aatataagcg 


cgacattcaa 


aatatcgacg 


ccctattaca 


tcaatccata 


1380 


ggatccacgc 


tatacaataa 


aatctatcta 


tacgaaaaca 


tgaatattaa 


caatctcacc 


1440 



-71- 



gctacactgg 


gagcggacct 


ggtcgatagt 


acagacaaca 


caaagataaa 


cagaggtatt 


1500 


ttcaacgaat 


tcaaaaagaa 


ctttaagtat 


tcgatcagca 


gtaactatat 


gattgttgac 


1560 


atcaatgaac 


ggcccgcatt 


agacaatgag 


aggttgaagt 


ggagaattca 


actgagtcct 


1620 


gatactaggg 


ccggctatct 


ggagaacggg 


aaactgatct 


tacagcgaaa 


catcgggctg 


1680 


gagatcaagg 


atgtgcagat 


tatcaagcag 


agcgaaaaag 


aatacattcg 


catcgacgcc 


1740 


aaggtggtgc 


ctaagtcaaa 


gatcgatacc 


aagatccagg 


aagctcagct 


caacattaac 


1800 


caggagtgga 


ataaagctct 


tggtctgcca 


aaatacacca 


aacttatcac 


ctttaatgtg 


1860 


cacaacaggt 


atgcctctaa 


tatcgtcgag 


tcagcatacc 


tgattctcaa 


tgaatggaag 


1920 


aacaatattc 


agtctgacct 


gatcaagaag 


gtcacgaatt 


atctggtgga 


cggaaatggc 


1980 


agattcgtgt 


tcaccgacat 


aactttgcca 


aacattgccg 


agcaatacac 


tcatcaggat 


2040 


gaaatttacg 


agcaagtcca 


ctccaaaggt 


ctgtatgttc 


cagagtcaag 


atcgattctg 


2100 


ctccatggtc 


catccaaagg 


ggttgagctt 


cgaaacgatt 


ctgagggatt 


tatccacgag 


2160 


tttggacacg 


ctgtggatga 


ctacgccgga 


tacctgttgg 


ataagaatca 


gtctgatctc 


2220 


gtgacaaata 


gcaaaaaatt 


catagatatt 


ttcaaggagg 


aacjQcraQtaa 


cctgacttcc 


2280 


tatggccgca 


cgaacgaggc 


tgaatttttt 


qCQcraaQCCt 


ttagacttat 


gcacagcacc 


2340 


gaccatgctg 


aaaggttgaa 


QQtcrcaaaaq 


aatgccccta 


aaaccttcca 


gt tcataaat 


2400 


gaccagatca 


agttcatcat 


caactcttga 








2430 


<210> 27 














<211> 2427 












<212> DNA 














<213> Artificial Sequence 










<220> 














<223> Synthetic coding region 










<400> 27 
atgaatatta 


aaaaggagtt 


tattaaggtt 


atctctatgt 


cctgcttggt 


gacagcgata 


60 


acactgtcag 


gaccagtgtt 


catacccctt 


gtccaggggg 


ccggcggtca 


tggcgatgta 


120 


ggtatgcatg 


tgaaagagaa 


ggaaaaaaat 


aaagacgaga 


acaagaggaa 


ggacgaggaa 


180 


aggaataaga 


cccaagagga 


gcacctgaaa 


gagatcatga 


agcatattgt 


gaaaatcgag 


240 


gtgaaggggg 


aagaggccgt 


gaaaaaagaa 


gcagctgaga 


agctgctaga 


gaaagtgcct 


300 


tctgacgtcc 


tcgagatgta 


caaagcaatc 


ggcggcaaga 


tttacattgt 


tgatggtgac 


360 



-72- 



ataacaaagc 


atatttctct 


ggaggcctta 


agtgaagata 


agaaaaaaat 


caaagacatt 


420 


tacggaaagg 


acgccctcct 


gcacgagcat 


tatgtctacg 


ctaaagaagg 


ctacgaaccc 


480 


gtgctcgtca 


tccagtcatc 


tgaggattat 


gtggagaaca 


ccgaaaaagc 


tttgaacgtc 


540 


tattacgaaa 


ttgggaaaat 


tctgtctaga 


gacattctca 


gcaagatcaa 


ccagccatac 


600 


caaaaattcc 


tagacgttct 


aaatacgatc 


aagaatgcca 


gtgactccga 


cgggcaggat 


660 


ctgttgttta 


cgaaccagct 


taaggagcat 


cctaccgatt 


tttctgtcga 


attccttgag 


720 


cagaactcca 


atgaagttca 


agaggtcttt 


gctaaggctt 


tcgcgtacta 


catcgagcct 


780 


cagcaccggg 


acgtgctgca 


gctctacgcc 


cctgaagctt 


tcaattatat 


ggacaagttc 


840 


aatgaacagg 


aaattaacct 


gagtttagaa 


gaactgaaag 


accaaagaat 


gttgtccaga 


900 


tacgagaagt 


gggagaagat 


caagcagcac 


tatcagcact 


ggtccgattc 


ccttagcgaa 


960 


gaagggcgcg 


ggctgcttaa 


aaagctgcag 


attccgatcg 


agccgaagaa 


agacgatata 


1020 


attcattcac 


tgagccagga 


ggaaaaggag 


ctcctcaaac 


ggatccagat 


cgactcgtcc 


1080 


gatttcctat 


ccacagagga 


aaaggaattt 


cttaaaaaac 


tccagattga 


tatacgggac 


1140 


tcattatctg 


aggaggaaaa 


ggaactcctg 


aaccggatcc 


aggtcgatag 


tagcaacccc 


1200 


ctgtcagaaa 


aggaaaagga 


gtttctcaaa 


aaacttaagc 


tggatatcca 


accatacgac 


1260 


atcaaccagc 


gactgcagga 


tactggaggc 


ttgatagatt 


ctccctccat 


aaacctggac 


1320 


gtgaggaagc 


agtataagag 


ggatatccag 


aatatcgatg 


ccctgctgca 


ccaatctatc 


1380 


ggaagtactc 


tttacaacaa 


aatctatctg 


tatgagaaca 


tgaatattaa 


taacctgact 


1440 


gctaccttgg 


gcgccgacct 


ggtggactcg 


acggacaaca 


ccaaaatcaa 


ccgggggatc 


1500 


ttcaatgaat 


ttaagaaaaa 


tttcaagtac 


tccatttcca 


gtaattatat 


gatagttgat 


1560 


atcaacgagc 


ggccagcact 


ggacaacgag 


agattaaagt 


ggcgaattca 


actgagtccc 


1620 


gatacacgcg 


ccggttacct 


cgagaacggt 


aagttgatct 


tgcagcgaaa 


catcggactc 


1680 


gagattaagg 


atgtacagat 


catcaagcag 


agcgagaagg 


agtacattcg 


tatcgacgct 


1740 


aaagtggtac 


caaaaagcaa 


aattgacacc 


aagatacagg 


aggcacagct 


gaacataaat 


1800 


caagaatgga 


ataaagccct 


cggtctgcct 


aagtatacta 


agctaatcac 


ctttaacgtg 


1860 


cacaatagat 


atgccagcaa 


tattgtcgag 


agcgcatacc 


taattctgaa 


cgaatggaaa 


1920 


aacaatatcc 


aaagcgacct 


gataaaaaag 


gtgactaatt 


atctcgttga 


tggcaatggc 


1980 


cgcttcgttt 


tcaccgatat 


tactctcccc 


aacatcgcag 


aacagtacac 


tcatcaggac 


2040 


gagatttatg 


aacaggtgca 


cagtaagggg 


ctgtatgtcc 


ctgagagccg 


ctctatcctt 


2100 


cttcacggac 


cctcaaaggg 


cgtagagtta 


aggaatgaca 


gcgaggggtt 


cattcacgag 


2160 


tttggccacg 


cagtggatga 


ttacgctgga 


tatctcctgg 


ataagaacca 


gtccgacctg 


2220 



-73- 

gtgacaaact caaagaagtt catcgatatc tttaaggagg aaggcagcaa tttgaccagc 22 8 0 

tacggacgca caaatgaggc cgagtttttt gccgaagcgt tccgtttgat gcattcaacc 2 34 0 

gaccacgcgg aaagactgaa agtgcagaaa aacgccccaa agacattcca gtttattaac 2400 

gaccaaatca agttcataat caattcg 2427 

<210> 28 
<211> 2427 
<212> DMA 

<213> Artificial Sequence 



<220> 

<22 3> Synthetic coding region 
<400> 28 



atgaatatta 


agaaagaatt 


cattaaagtc 


attagcatga 


gctgcctagt 


caccgccatc 


60 


accctctctg 


gcccagtgtt 


tattccactg 


gtacagggcg 


caggcgggca 


tggcgacgtg 


120 


ggaatgcatg 


ttaaggagaa 


ggaaaaaaat 


aaagatgaaa 


acaaacgcaa 


ggacgaagaa 


180 


cggaacaaga 


cccaggagga 


gcacctgaaa 


gagatcatga 


aacacattgt 


gaaaatcgaa 


240 


gttaaaggtg 


aagaggccgt 


gaagaaggaa 


gccgcggaga 


aactgctgga 


aaaggtcccg 


300 


tcggacgtac 


ttgaaatgta 


caaggcaatt 


ggtggcaaaa 


tctacattgt 


ggacggggac 


360 


attaccaagc 


acataagcct 


ggaagcactc 


agcgaggaca 


agaagaaaat 


aaaggacatt 


420 


tacggaaagg 


acgctctgct 


ccacgagcac 


tatgtctacg 


cgaaggaggg 


gtacgagccc 


480 


gtgttggtga 


tacagagttc 


cgaggactat 


gttgaaaata 


ctgaaaaagc 


cctcaacgtg 


540 


tactatgaga 


ttggtaagat 


cttgtctaga 


gacattctca 


gcaagattaa 


ccagccctac 


600 


cagaaattcc 


tggatgtcct 


gaacacgatt 


aagaatgcct 


cagacagcga 


tggacaggac 


660 


cttctgttta 


ccaatcagct 


taaagagcac 


cctaccgatt 


tctccgtgga 


attccttgag 


720 


cagaattcaa 


atgaggtgca 


agaggtcttc 


gctaaggcct 


ttgcctacta 


tatcgagccc 


780 


cagcatcgag 


acgtgctaca 


gttgtatgca 


ccagaagcct 


ttaactacat 


ggacaagttc 


840 


aatgagcaag 


agatcaactt 


atcactggag 


gagctgaagg 


atcaacgcat 


gctgtctcgg 


900 


tatgaaaaat 


gggagaaaat 


aaagcagcat 


taccagcatt 


ggagcgactc 


cctgtctgaa 


960 


gagggtcgcg 


gcctcctgaa 


aaagctgcag 


attcctatcg 


agcctaaaaa 


agatgatata 


1020 


attcactcac 


tgtcccagga 


agagaaggag 


ctgcttaagc 


ggatccagat 


agattccagt 


1080 


gacttcttaa 


gcacggaaga 


gaaggaattt 


ctgaaaaaat 


tgcagatcga 


tatccgtgat 


1140 



-74- 

tccctgtcag aggaggaaaa agaactgctg aaccggattc aggtggattc ctccaatcca 12 00 

ctgtccgaaa aggagaagga gtttttaaag aaactgaagc tcgatatcca gccttacgat 1260 

atcaatcaaa ggttgcagga cacaggggga ttgattgact cgcccagtat caacttggac 1320 

gtgagaaagc agtacaaacg agacatacag aatatcgatg ctctcctgca tcaaagcatt 13 80 

gggtctacac tttacaacaa gatttatttg tacgaaaaca tgaatatcaa taatttgacc 1440 

gccactttag gtgctgatct cgtggactcc actgataaca caaagattaa taggggcatt 1500 

ttcaatgagt tcaaaaagaa tttcaagtat tctattagct ctaactatat gattgttgat 1560 

atcaacgaac gaccagccct agacaacgaa cggctaaagt ggcggatcca gctatcaccg 162 0 

gacaccagag ctggctacct cgaaaatggg aagctcattc tccagaggaa tatcggactg 1680 

gagataaagg acgttcaaat aataaaacaa agcgagaagg agtacataag gatcgatgct 1740 

aaggtcgtgc ccaaaagtaa gatcgatact aagattcaag aggctcaact gaatatcaat 1800 

caggagtgga ataaggctct cgggctgccc aagtacacaa agctgatcac attcaatgtt 1860 

cataacagat acgcgtctaa catcgtcgag tccgcgtatc tgatccttaa tgaatggaag 1920 

aacaacatcc agtccgatct catcaagaaa gtcactaact acttagtaga tgggaacgga 1980 

cgctttgtgt ttacagatat cacactccca aacatcgctg aacagtatac gcaccaagat 2040 

gaaatctatg agcaggtgca cagtaagggc ctgtacgtgc ctgagagtag aagtatcctt 2100 

ctgcacggcc ccagcaaagg cgtagagctt cgtaacgatt cggagggatt catacatgag 2160 

tttgggcacg cagtcgacga ctatgccggt tatcttctcg acaaaaacca gagcgacttg 222 0 

gttaccaaca gtaagaaatt tatcgatatc ttcaaagaag agggctctaa cctaacatca 2280 

tatggaagga ctaacgaggc agaattcttt gccgaagcct tccgcctgat gcattcaacc 2340 

gaccacgcag agagactgaa agtgcagaaa aacgccccta agactttcca gtttattaat 2400 

gaccagatca aatttatcat caactct 2427 

<210> 29 
<211> 26 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic PCR primer 



<400> 29 

gagcttgata tcgccaccat ggatgc 



26 



<210> 30 

<211> 29 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic PCR primer 
<400> 30 

ccaccaatat ccgatgcatg gacttccgc 

<210> 31 
<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 31 

cttgaaggat cctcaaccga tctcgtag 

<210> 32 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Syntheric PCR Primer 

<400> 32 

ccatgcatcg gatattggtg gctccgtgtc 

<210> 33 

<211> 21 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic PCR primer 

<400> 33 

gtggacgacc aggaagtgat c 

<210> 34 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 34 

ggctatctgt ccagtacagc ttgaa 

<210> 35 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 35 

ccgtgctcgt tattcagagt 

<210> 36 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 



76- 



21 



25 



<400> 36 

ccttctcttc tgtgctaagg 



20 



-77- 

<210> 37 
<211> 34 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic PCR primer 

<400> 37 

gaacctggat ccctacacca ccttggcgtc gatg 34 

<210> 38 

<211> 35 

<212> DNA 

<213> Artificial Sequence 



<220> 

<22 3> Synthetic PCR primer 

<400> 38 

gctaatggat cctcaaaatg ccttggcgaa cacct 35 

<210> 39 

<211> 876 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic coding region for Human/B. anthracis 
antigen fusion protein 

<220> 

<221> CDS 

<222> (13) . . (870) 

<223> 



<400> 



39 



-78- 

gatatcgcca cc atg gat gca atg aag aga ggg etc tgc tgt gtg ctg ctg 51 
Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu 
15 10 

ctg tgt gga gca gtc ttc gtt teg ccc age gec ggc ggg cat ggg gac 99 
Leu Cys Gly Ala Val Phe Val Ser Pro Ser Ala Gly Gly His Gly Asp 
15 20 25 

gtt ggc atg cat gtg aaa gaa aag gag aaa aac aag gac gaa aac aag 14 7 

Val Gly Met His Val Lys Glu Lys Glu Lys Asn Lys Asp Glu Asn Lys 
30 35 40 45 

cgt aaa gac gaa gaa cgt aat aaa aca cag gag gaa cac tta aag gag 195 
Arg Lys Asp Glu Glu Arg Asn Lys Thr Gin Glu Glu His Leu Lys Glu 
50 55 60 

ate atg aag cac ata gta aag att gag gta aaa ggc gaa gag get gta 243 
He Met Lys His He Val Lys He Glu Val Lys Gly Glu Glu Ala Val 
65 70 75 

aag aag gag gca gca gaa aaa ctg ttg gag aag gtg cct tct gac gtc 2 91 

Lys Lys Glu Ala Ala Glu Lys Leu Leu Glu Lys Val Pro Ser Asp Val 
80 85 90 

tta gag atg tat aag gec ate ggc ggt aag ate tat ate gtg gac gga 339 
Leu Glu Met Tyr Lys Ala He Gly Gly Lys He Tyr He Val Asp Gly 
95 100 105 

gac ate act aaa cac ata tct etc gaa get etc tec gag gac aag aaa 387 
Asp He Thr Lys His He Ser Leu Glu Ala Leu Ser Glu Asp Lys Lys 
HO 115 120 125 

aag att aaa gac ate tac ggg aag gat gee tta ttg cac gag cac tac 435 
Lys He Lys Asp He Tyr Gly Lys Asp Ala Leu Leu His Glu His Tyr 
130 135 140 

gtt tac gca aag gag ggc tat gag ccc gtg etc gtt att cag agt agt 483 
Val Tyr Ala Lys Glu Gly Tyr Glu Pro Val Leu Val He Gin Ser Ser 
145 150 155 

gag gac tac gtc gag aat ace gag aaa get ctg aat gtg tat tac gag 531 
Glu Asp Tyr Val Glu Asn Thr Glu Lys Ala Leu Asn Val Tyr Tyr Glu 
160 165 170 

ate gga aag att ctg tec egg gac ate ctg tec aaa ate aac cag cca 579 
He Gly Lys He Leu Ser Arg Asp He Leu Ser Lys He Asn Gin Pro 
175 180 185 

tac cag aaa ttc ctt gat gtt ctt aac aca ate aaa aac gcg tea gat 627 
Tyr Gin Lys Phe Leu Asp Val Leu Asn Thr He Lys Asn Ala Ser Asp 
190 195 200 205 

age gac ggg eag gat ctt ctg ttt aca aat caa etc aag gaa cac ccc 675 
Ser Asp Gly Gin Asp Leu Leu Phe Thr Asn Gin Leu Lys Glu His Pro 
210 215 220 

act gat ttc age gtg gag ttc etc gag cag aat tct aac gaa gtc cag 723 
Thr Asp Phe Ser Val Glu Phe Leu Glu Gin Asn Ser Asn Glu Val Gin 
225 230 235 

gag gtg ttc gec aag gca ttt gcg tac tat ate gaa ccc cag cat cgc 771 
Glu Val Phe Ala Lys Ala Phe Ala Tyr Tyr He Glu Pro Gin His Arg 



240 245 

gat gtg etc cag ctg tac gec ccg 
Asp Val Leu Gin Leu Tyr Ala Pro 
255 260 

ttc aat gaa cag gag att aat ctg 
Phe Asn Glu Gin Glu lie Asn Leu 
270 275 

tga ggatcc 



<210> 40 

<211> 285 

<212> PRT 

<213> Artificial Sequence 



<220> 
<223> 
<400> 

Met Asp Ala Met Lys Arg Gly Leu 
1 5 



Ala Val Phe Val Ser Pro Ser Ala 
20 



His Val Lys Glu Lys Glu Lys Asn 
35 40 



Glu Glu Arg Asn Lys Thr Gin Glu 
50 55 



His lie Val Lys lie Glu Val Lys 
65 70 



Ala Ala Glu Lys Leu Leu Glu Lys 
85 



Tyr Lys Ala lie Gly Gly Lys lie 
100 



Lys His lie Ser Leu Glu Ala Leu 
115 120 



Asp lie Tyr Gly Lys Asp Ala Leu 



-79- 

250 

gag gca ttt aac tac atg gac aaa 
Glu Ala Phe Asn Tyr Met Asp Lys 
265 

tct ctg gag gaa ctg aaa gac cag 
Ser Leu Glu Glu Leu Lys Asp Gin 
280 285 



Cys Cys Val Leu Leu Leu Cys Gly 
10 15 



Gly Gly His Gly Asp Val Gly Met 
25 30 



Lys Asp Glu Asn Lys Arg Lys Asp 
45 



Glu His Leu Lys Glu lie Met Lys 
60 



Gly Glu Glu Ala Val Lys Lys Glu 
75 80 



Val Pro Ser Asp Val Leu Glu Met 
90 95 



Tyr lie Val Asp Gly Asp lie Thr 
105 110 



Ser Glu Asp Lys Lys Lys lie Lys 
125 



Leu His Glu His Tyr Val Tyr Ala 



Human/B. anthracis antigen fusion protein 
40 



-80- 

130 135 140 

Lys Glu Gly Tyr Glu Pro Val Leu Val lie Gin Ser Ser Glu Asp Tyr 
145 150 155 160 

Val Glu Asn Thr Glu Lys Ala Leu Asn Val Tyr Tyr Glu He Gly Lys 
165 170 175 

He Leu Ser Arg Asp He Leu Ser Lys He Asn Gin Pro Tyr Gin Lys 
180 185 190 

Phe Leu Asp Val Leu Asn Thr He Lys Asn Ala Ser Asp Ser Asp Gly 
I 95 200 205 

Gin Asp Leu Leu Phe Thr Asn Gin Leu Lys Glu His Pro Thr Asp Phe 
210 215 220 

Ser Val Glu Phe Leu Glu Gin Asn Ser Asn Glu Val Gin Glu Val Phe 
225 230 235 240 

Ala Lys Ala Phe Ala Tyr Tyr He Glu Pro Gin His Arg Asp Val Leu 
245 250 255 

Gin Leu Tyr Ala Pro Glu Ala Phe Asn Tyr Met Asp Lys Phe Asn Glu 
260 265 270 

Gin Glu He Asn Leu Ser Leu Glu Glu Leu Lys Asp Gin 
275 280 

<210> 41 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 41 

ccatacggat cctcactggt ctttcagttc ctcca 



285 



<210> 
<211> 
<212> 



42 
24 
DNA 



<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 
<400> 42 

ctggagacac ctgtttatcg atcc 

<210> 43 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 43 

ggatcgataa acaggtgtct ccag 

<210> 44 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 44 

gaagtactgg tctgtttaga tatggt 

<210> 45 

<211> 26 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic PCR primer 



<400> 45 

accatatcta aacagaccag tacttc 

<210> 46 

<211> 23 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic PCR primer 

<400> 46 

cgtcgaggac tggctattgc taa 

<210> 47 

<211> 23 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic PCR primer 
<400> 47 

ttagcaatag ccagtcctcg acg 

<210> 48 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 48 

gagggtctgc tgtttgccca gg 



<210> 49 
<211> 22 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 
<400> 49 

cctgggcaaa cagcagaccc tc 

<210> 50 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 50 

cttcagacca ctgtgaccca gtg 

<210> 51 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 51 

cactgggtca cagtggtctg aag 

<210> 52 

<211> 21 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> Synthetic PCR primer 
<400> 52 

gatcactggg ctgcacggcg g 



<210> 53 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 53 

ccgccgtgca gcccagtgat c 

<210> 54 

<211> 22 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic PCR primer 

<400> 54 

tattggtggc ctgcagctct gc 

<210> 55 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 55 

gcagagctgc aggccaccaa ta 

<210> 56 



<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 56 

cagtactgct ctggataact tccc 

<210> 57 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 57 

gggaagttat ccagagcagt actg 

<210> 58 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 58 

aagctggaaa tctgcagcat atcat 

<210> 59 

<211> 25 

<212> DNA 

<213> Artificial Sequence 



<223> Synthetic PCR primer 
<400> 59 

atgatatgct gcagatttcc agctt 



<210> 60 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 60 

ctcgcttggc tggatgattg tgt 

<210> 61 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> Synthetic PCR primer 

<400> 61 

acacaatcat ccagccaagc gag 

<210> 62 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 62 

tcctgtgttt tctgacgttc ttcg 



<210> 63 

<211> 24 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic PCR primer 
<400> 63 

cgaagaacgt cagaaaacac agga 

<210> 64 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 64 

tatctgacgc ctgtttgatt gtgtt 

<210> 65 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 65 

aacacaatca aacaggcgtc agata 

<210> 66 

<211> 24 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic PCR primer 

<400> 66 

ccagagacag ctgaatctcc tgtt 

<210> 67 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 67 

aacaggagat tcagctgtct ctgg 

<210> 68 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 68 

agcggtgagc tggttaatat tcatg 

<210> 69 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 69 

catgaatatt aaccagctca ccgct 



<210> 70 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 70 

cctcagaatc ctgtcgaagc tea 

<210> 71 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 71 

tgagcttcga caggattctg agg 

<210> 72 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 72 

gatcagactg ctgcttatcc aaca 

<210> 73 

<211> 24 

<212> DNA 

<213> Artificial Sequence 



-90- 



<220> 



<223> Synthetic PCR primer 
<400> 73 

tgttggataa gcagcagtct gate 



<210> 74 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 74 

aggaagtcag ctgactccct tec 

<210> 75 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 75 

ggaagggagt cagctgactt cct 

<210> 76 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer 

<400> 76 

gcagatctgg atcctcaaga g 



24 



23 



23 



21 



